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Herluf Winge. 


Fra Rovdyrenes oprindeligste Familie, Hyzenodontiderne, fra 
Familiens hgjeste, mest rovdyrpregede Slegter som Pterodon og 
Hyeenodon, have Hvalerne') deres Oprindelse.*) De eldste kjendte 
Hvaler have saa stor Lighed med Hya@nodon og dens neermeste 
Slegtninge, at der ikke kan vere Tvivl om Slegtskabet. Hvad der 
har givet Hvalerne deres Seerpreg, deres Afvigelser fra Hyzeno- 
donterne, er deres Vane at leve i Vand. 

Som Arv fra de overste Hyznodonter og som Tegn paa Slegt- 
skab med netop dem have de oprindeligste Hvaler endnu fastholdt 
en Rekke hoje Egenskaber, som Hyzenodonterne havde udviklet 
paa deres seerlige Vej bort fra Insektedernes Trin: De have endnu 
omtrent samme Tandsezet som Hyznodonter, i hele sin Udstrekning 
- indrettet efter Kjod-AEden, med steerke, krogede For- og Hjorneteender, 
Sterke, langstrakte, sammentrykte, glatrandede forreste Kindteender 
og med bredformede Kindtznder af ejendommelig Form, iszr for de 
ovre Tenders Vedkommende, alle omtrent ens, med 4de og 5te 
Spids sammensmeltede til en skarp Lengdekam, med vantrevne 
Iste og 2den Spids, med 3dje Spids formet som en sammentrykt 
Kam, med 6te Spids vantreven eller forsvunden; alle de bred- 
formede evre Tender, ogsaa 3dje Kindtand, have endnu indre Rod, 
men den er iferd med at vantrives; alle det typiske Tandsets 
Teender ere tilstede, 11 i hver Kjebe. Kjzberne ere langstrakte, 
i Overensstemmelse med de lange veludviklede Tandrader. Tinding- 
gruben er meget stor, udvidet af en megtig Tindingmuskel,. af- 
grendset af en hoj Crista sagittalis, af en sterk, langt bagtil 
udskydende Nakkekam og af en bagtil sver og udstaaende Pro- 
cessus zygomaticus sqvame. 


*) Anmeerkninger findes sidst i Afhandlingen. 
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Et Par hoje Egenskaber have de oprindeligste Hvaler desuden, 
maaske arvede fra Hyznodonter, hos hvem de i hvert Fald kunne 
findes, om end mindre udpregede: en anselig Prec. supraorbitalis 
og Ben-Gane forlenget bagtil langt hen under den bageste Nese- 
gang. . 

De AEndringer, der ere skete paa Vejen fra Hywnodon-lignende 
Rovdyr til egte Hvaler, ere gjennemgribende. I mange af Patte- 
dyrenes Grupper er der opstaaet Former tillempede til Liv i Vand; 
men ingen andre Vand-Pattedyr ere i den Grad som Hvalerne 
omformede derefter; heller ingen andre ere blevne saa udelukkende 
Vand-Dyr som Hvalerne; kun for at aande lofte de Nesen over 
Vandet, hvori de ellers ere gjemte. 

Som vigtigste Redskab til Bevegelse have Hvalerne brugt Halen; 
Baglemmerne ere helt satte ud af Brug; Forlemmerne bruges neppe 
til stort andet end til Styring eller til at holde Ligevezst. 

Halen bliver uhyre, lang og tyk, muskelsterk. I Overens- 
stemmelse med den Maade, hvorpaa den fores, med Slag til Siderne 
eller op og ned eller vrikkende, formes den; i sin storste Udstreek- 
ning bliver den sammentrykt; men i Spidsen faar den en megtig 
vandret Halefinne, dannet af Hudfolder (hos ganske unge Fostre 
af Nutidens Hvaler endnu ikke fremkomne); og forrest paa Halens 
ovre Rand, paa Greendsen mod Ryggen, kan der fremkomme en 
serlig opstaaende Hudfold i Form af en Lengdekam, en Rygfinne. 
De fleste af Halens Hvirvler miste det vantrevne Udseende, som 
de have allerede hos de oprindeligste Pattedyr; de faa megtige 
Kroppe, svzre, fladt udbredte Tvzrtappe, hgje ovre Buer med 
store sammentrykte Torntappe og tydelige, om end ikke indbyrdes 
sammenstedende Ledtappe, og de nedre Buer med de nedre Torn- 
tappe blive saa svere, at de nerme sig de ovre Buer i Sverhed. 
Kun de yderste Halehvirvler, der ligge fast indesluttede i Hale- 
finnen, beholde det vantrevne Preeg. Ogsaa paa Ryghvirvlerne har 
Halen Indflydelse; dens svere Muskler, der tildels have deres 
Udspring paa Bekken- og Ryghvirvler og desuden ere i Forbin- 
delse med Ryggens Muskler, udvide deres Leje langs Hvirvlerne 
og ege Hvirvlernes Sverhed; Bekken- og Lendehvirvler komme 
til ganske at ligne de sterste, forreste, af Halehvirvlerne, bortset 
fra de nedre Buer; paa et Par af de bageste Brysthvirvler, der 
hos Stamformerne ere uden eller saa godt som uden Tvertappe, 
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fremvoxer megtige Tvertappe paa Linie med, og i Lighed med, 
Lendehvirvlernes Tvezertappe (Parapophyser, tilsyneladende svarende 
til nedre Afsnit af de forreste Brysthvirvlers dobbelte, ribben- 
berende »Tvertap<, berende Ribbenets Capitulum, i Virkeligheden 
Snarest svarende til ovre og nedre Afsnit i Forening), og paa deres 
Spids komme de til at bere Ribbenets Tilheftningsflade, tilsyne- 
ladende enten for Tuberculum eller for Capitulum eller for begge 
sammensmeltede (i Virkeligheden maaske altid for begge sammen- 
smeltede eller rettere ikke adskilte); de foranliggende Brysthvirv- 
lers Tvertappe (Diapophyser, ovre Afsnit af den dobbelte »Tver- 
tap«<), der fra forste Ferd ere ganske korte, kunne tilsidst voxe 
lange, og Ledfladen for Ribbenenes Tuberculum, som de bere 
paa Spidsen, skyde de langt ud til Siden; paa alle Brysthvirvler 
blive Torntappene tilsidst hoje og sterke. 

Baglemmet vantrives fuldsteendig og forsvinder. Kun ganske 
ubetydelige Levninger af dets Skelet findes tilsidst, gjemte dybt 
under Huden, til allersidst kun i Form af en lille stavformet 
Knogle, en Levning af Bekkenbenet*); hos smaa Fostre kan Bag- 
lemmet dog endnu paavises i det ydre. 

At Baglemmet forsvinder, har stor Indflydelse paa Hvirvelraden: 
Intet Bekkenben rerer mere ved nogen af Hvirvlerne; Bekken- 
hvirvlerne miste derfor ganske deres Seerpreg, deres egne Sverhed, 
deres indbyrdes faste Forbindelse, deres tykke Tvzrtappe med 
Fladerne for Hoftebenene, og de formes ganske som de nermeste 
Ryg- og Halehvirvler. Rygradens Bevegelser blive andre end for; 
dens Bugtninger i lodret Plan, der szrlig afhang af Baglemmets 
Bevegelser, indskreenkes eller ophore, og dermed folger, at Torn- 
tappenes Heldning i forskjellig Retning, tilbage eller frem, saa godt 
som forsvinder, og alle Torntappe rettes lige ivejret, og at Led- 
tappene vanslegte, for en stor Del miste Ledforbindelsen indbyrdes. 

Forlemmet, der aldrig mere kommer til at stette mod Jorden 
og ikke mere berer nogen Byrde, omformes til Luffe, med eneste 
Opgave at slaa i Vandet. Hele Armen bliver til et Aareblad. Af 
Forlemmets Ledfojninger bruges kun Skulderleddet, der beholder 
sin Form som Kugleled; alle de andre Ledforbindelser holdes stive 
og vanslegte, blive flade og ubevegelige eller udviskes helt. Over- 
armen gjor nermest kun Tjeneste som Berer af Underarm og 
Haand; den bliver kort og sver; dens Midtstykke beholder sin 
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trinde Form; men dens nedre Ende sammentrykkes i Overens- 
stemmelse med Underarmens Knogler. Spoleben og Albueben blive 
meget simpelt formede, sammentrykte Knogler, mistende Muskel- 
kamme, Senefurer og alle udpreegede Ledflader; endogsaa Pre. 
anconeeus kan helt forsvinde; de to Knoglers indbyrdes Stilling 
forskydes noget, de komme til at ligge helt foran og bag hinanden; 
Haanden er stillet paa Hgjkant. Haandrodens Knogler blive sam- 
mentrykte eller rettere fladtrykte Brikker, ret ligegyldige med Hen- 
syn til Form og Tal, ubevegelige. Hudfolderne mellem Fingrene 
forlenges frem til Fingerspidserne, og Haanden stivner. Kloerne 
svinde bort. iste og 5te Finger ere noget tilbojelige til at vantrives; 
men de andre Fingre, og da oftest iseer 2den, ere tilbgjelige til 
at forlanges og i Spidsen danne nye Led, saa at Fingerleddenes 
Tal kan voxe hojt over det typiske 3. Mellemhaandsben og Finger- 
led formes nzsten ens, som mere eller mindre fladtrykte Brikker. *) 
— Skulderbladet vanslegter kun lidt; allerede hos de oprindeligste 
Hvaler har det en Form, der med faa Undtagelser gjenfindes hos de 
everste; det er bredt vifteformet med en staerkt fremstaaende fremad- 
rettet Acromion og en stor Prec. coracoideus, men derimod nesten 
uden Crista scapule; kun sjelden bliver det smallere, og sjelden 
mister det baade Acromion og Prec. coraccideus. 

At der ikke stettes paa Forlemmet, har til Felge, at dets Tryk 
paa Brystkassen bliver mindre. En Folge heraf er igjen, at Torn- 
tappene paa de forreste Brysthvirvler miste deres szrlige Hojde. 


En anden Folge er, at Ribbenenes Forbindelser med baade Bryst- . 


hvirvler og Brystben have Tilbojelighed til at blive lose eller helt 
opleses, en Tilbojelighed, der maaske ogsaa er fremkaldt af, at 
Vandets Tryk paa Brystkassen under Dykningen vexler sterkt; 
Ribbenene kunne miste Capitulum, og Ribbens-Bruskene kunne 
saa godt som forsvinde, hvorved Brystbenet mister en vesenlig 
Paavirkning og indskreenkes og vanslegter. 

Hovedet holdes under Svomningen saa fast som muligt rettet 
fremad, Halsen beveges ikke og bliver allerede derfor kort og 
stiv. Under Farten gjennem Vandet trykkes Hovedet forfra og pres- 
ses tilbage mod Halshvirvlerne, som derved presses end yderligere 
sammen og trykkes tilbage mod de forreste Ryghvirvler, med hvis 
Ribben de endogsaa kunne komme i Forbindelse. De fleste af Hals- 
hvirvierne kunne blive nesten papirtynde. Taphvirvelens Pre. 
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odontoideus bliver ganske kort og stump; Ledfladen mellem » Krop- 
pene« af Ringhvirvel og Taphvirvel bliver nesten plan. Og der 
bliver stor Tilbojelighed til Sammenvoxning af Halshvirvlerne. °) 
Nakke-Ledknuderne miste deres fremstaaende Form og blive nesten 
flade, kun ganske svagt buede, pressede ind mod Hjernekassens 
Veg, og Ringhvirvelens Skaal for dem bliver i tilsvarende Grad 
udfladet. Nakkekammen, i Egenskab af Feste for de ovre Hals- 
muskler, indskraeenkes; de nedre Halsmusklers Fester paa Nakke- 
benets Grund-Del udviskes, og Undersiden af Nakkebenet formes 
mere som en Skede om Svelg og Strube. 

Vandets Tryk paa Hovedet, naar Hvalen svommer, virker i hoj 
Grad omformende paa Hovedskallen. 

Ovenfra trykker Vandet serlig under Hvalens stadige Opstigen 
for at aande. Det giver Hovedskallen Tilbojelighed til at faa flad 
og bred Overside med tykke Knogler. Paafaldende bliver Storrel- 
sen af Pandebenets vandret udbredte Pre. supraorbitalis, der skyder 
sig langt ud over Wjehulen. Kindbenets Ansigts-Del kan ligeledes 
blive ejendommelig udfladet 

Forfra trykker Vandet under Farten frem, desto sterkere, jo 
sterre Farten er. Det virker til at frembringe en ualmindelig 
Styrke i dem af Ansigtets Knogler, der rage lengst frem, Mellem- 
kjzbe, Overkjzbe og Plovskjerben, og i den bruskede Neseskille- 
veg, som Plovskjzrbenet omfatter; Styrken kan vise sig paa for- 
skjellig Maade, i de paagjeldende Knoglers paafaldende Forlengelse 
fremefter, i deres faste Forbening, i deres Tilbojelighed til at smelte 
sammen indbyrdes, i Mellemkjzbens og sezrlig Overkjzbens Ud- 
videlse bagtil, hvor Overkjebebenet kan skyde sig ud over Kind- 
benets Ansigts-Del og over Pandebenet, nesten helt dekkende det 
til dets bageste Rand, saa at endogsaa Foramen supraorbitale 
maa gjennembore ikke alene Pandebenet, som ellers, men ogsaa 
Overkjebebenet; den bruskede Neseskilleveeg, Mese/hmoideum, 
har Tilbojelighed til at forbene; Foramen incisivuum indsnevres og 
lukkes; 1 Ganen skyder Overkjzbebenet sig langt tilbage, treen- 
gende Ganebenet bag sig; Ganebenets Ganeflade forkortes derved; 
men samtidig paavirker Overkjaben Ganebenet saaledes, at ogsaa 
det tiltager i Tykkelse. — Hjernekassen paavirkes forfra af Van- 
dets Tryk mod Panden, bagfra trykkes den af Halshvirvler og 
Halsmuskler; den bliver saaledes klemt, at den faar en kort, bred 
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Form; serligt Tryk gves paa Pandebenet og paa Nakkebenets 
Supraoccipitale med Interparietale, og de udvide sig paa Bekost- 
ning af Issebenet, hvis inderste Del klemmes ganske smal og til- 
sidst forsvinder; ogsaa E'woccipitale voxer, iser paafaldende nedadtil, 
hvor det breder sig skjoldformet bag Pars mastoidea og Tromme- 
benet; Pars mastoidea klemmes inde mellem Exoccipitale og Sqvama 
og overvoxes af dem, saa at den tilsidst ikke kommer til at vise 
sig i Yderfladen af Hjernekassens Veg. 

Vandets Tryk paa Hovedet forfra har stor Indflydelse ogsaa paa 
Ansigtets Bleddele og derigjennem paa Hovedets Skelet. Det bi- 
drager til at flytte Neseborene. Ved Hjelp af Nzesens Muskler 
har Hvalen streebt at trekke Neeseborene saa hejt som muligt op 
paa Hovedets Overside for let at kunne faa dem loftede over Van- 
det, og Felgen er bleven, at Nesebrusken har fremkaldt Oplosning 
af Nesebenenes forreste Rand og treengt dem lengere og lengere 
tilbage og endogsaa har arbejdet sig tilbage gjennem Pandebenenes 
midterste forreste Del, skydende Sibenets Blade bag sig, saa at 
Neseborene tilsidst have faaet Plads tilsyneladende paa Panden, 1 
Virkeligheden tet foran Hjernekassens Forveg. Stor Fart i Flyt- 
ningen af Nesebrusken er der kommet i de Tilfeelde, hvor An- 
sigtets Fedtpude, der oprindelig ligger foran Nzeseborene og fra forste 
Ferd kun er en lille Udfyldning af fedtholdigt Bindeveev, af Van- 
dets Tryk er pirret til Vaext og er bleven megtig, skydende Nese- 
brusken tilbage, pressende den mod Hjernekassens Forveg, ode- 
leggende Sibenets Blade og Nesebenene, der blive knoldformede 
og trykkes ind i Pandebenene. Fedtpuden, sammen med Nese- 
muskler og andre Omgivelser, kan opnaa en uhyre Indflydelse paa 
Hovedskallen, hvis Forside og Overside den former som sit Leje, 
som »Ansigtsgrube<. 

Paa ganske serlig Maade virker Vandet i de Tilfeelde, hvor 
Hvalen lader det stramme ind i Gabet for at fange Smaadyr, som 
det medforer; i disse Tilfeelde virker det til en uhyre Forstorrelse 
af Kjzberne og fremkalder mange andre meerkelige Egenskaber. 

For Lugtesandsen bliver der ikke Brug; den oves ikke, og 
Nesen formes alene efter Aandedrettets Fordringer. Sibenet van- 
trives. Dets oprindelig mange foldede Blade svinde bort, og La- 
mina cribrosa mister sine Nerve-Huller og bliver til en fast Ben- 
plade i Hjernekassens Forveg. Nesen bliver en simpel Gjennemgang 


65 


for Luft, der, udsat for steerkt vexlende Tryk og Varme, har Til- 
bojelighed til at skaffe sig sterre Plads ved at udvide Nesegangen 
og Tuba Eustachii her og der, hvor den moder mindst Modstand, 
og kan danne Luftseekke dels paa Hovedskallens Overside over 
Ansigtets Knogler, dels paa Undersiden, bag Ganen, hvor en Luft- 
sek kan brede sig frem langs Ydersiden af Vingeben og Ganeben 
og tilbage langs Yderrandene af Kilebens-Kroppene og Nakkebenets 
Grund-Del, skydende sig ud under Ala parva, Ala magna og 
Sqvama, afgreendset, mere eller mindre, af pladeformede Udvexter 
fra alle de nzvnte Knogler. Ben-Ganen forlenges end mere til- 
bage, idet der fra Vingebenene skyder sig Benplader ind i Gane- 
sejlet under Neesegangen, dels vel under Paavirkning af Tungen, 
men vel veesenligst under Indflydelse af Strubehovedet. Et Tegn 
paa Nesens Vanslegtning er det, at de oprindelige to ydre Nese- 
bor tilsidst smelte sammen til ét. 

Taarebenet indskreenkes og forsvinder, eller smelter sammen 
med Kindbenet, som hos flere andre Vand-Pattedyr, vel fordi det 
ikke mere paavirkes af nogen Taarekanal. 

Det ydre Ore svinder bort af Mangel paa Brug; den ydre Ore- 
Aabning indsnevres saa sterkt, at den kan vere vanskelig at finde. 
Det indre @res Knogler faa en Egenskab, der gjenfindes hos flere 
andre Pattedyr, der leve i Havet, og som sikkert paa en eller anden 
Maade maa veere afhengig af Livet i Vand: de dannes af ualmin- 
delig tyk, stenhaard Knoglemasse; szrlig for Trommebenets Ved- 
kommende er dette paafaldende; dets Inderveg fortykkes paa en 
egen Maade.°) 

Tandseettet vanslegter, fordi Tygning af Foden opgives som ikke 
let at udfore tilfredsstillende under Vand; de fleste Dyr tygge med 
aaben Mund: under Vandet vilde den tyggede Fede skylles bort 
mellem Tzenderne; Tandszttet bruges derfor i det hgjeste til at 
gribe Foden og holde den fast. Hos de oprindeligste Hvaler har 
Munden gjort Tjeneste som Redskab til Fiskefangst; Kjaberne have 
veret brugte paa ganske lignende Maade som hos Skalleslugerne, 
Mergus, og de ere voxede frem som et langt smalt Neb, en Slags 
Niptang, paavirkede ikke alene af den Tjeneste, de udfore, men 
ogsaa af Vandets Tryk under Svomningen fremad. Det Hycenodon- 
lignende Tandszt, som de oprindeligste Hvaler have arvet, med 
Tender af anselig Storrelse og forskjelligartet Form og i typisk 
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Tal, bliver forst simplere; de ovre bredformede Tzender miste den indre 


Spids og den tilsvarende indre Rod, og Kronen bliver sammentrykt; 
et neste Skridt i Vanslegtningen er, at Kindtendernes Kroner, 
eller dog de fleste af dem, faa savtakket For- og Bagrand; der- 
nest smelte Kindteendernes forreste og bageste Rod sammen til 
én, og Takkerne paa Kindteendernes Kroner indskreenkes og for- 
svinde, medens Kronen bliver mindre og simpelt kegleformet, af 
lignende Form som For- og Hjerneteender, der ogsaa indskreenkes; 
og alt imens forgges Teendernes Tal i de lange Kjeber, vistnok 
ved, at der i Stedet for de faa ret store Teender fremspire flere, 
men mindre, neppe ved egenlig Deling af de faa; maaske der og- 
saa fra forste Ferd er kommet til at staa Melketeender i Rekke 
med de blivende, uden at dog hele Melketandsettet er optaget i 
det blivende Sat; Tzendernes Tal voxer hojere og hgjere, langt 
over det typiske, medens de enkelte Tender blive mindre og min- 
dre, serlig vantrevne forrest og bagest i Rekkerne, oftest forsvin- 
dende fra Mellemkjzben. Tzendernes Emaillekledning bliver tynd 
eller forsvinder helt. — Hvad der senere sker med Tandszttet, 
afheenger af den Brug, der gjores af det. Det kan ske, at der slet 
ikke bliver Brug for det, og at det derfor helt forsvinder; eller 
det kan, helt eller delvis, gjenoptages til kraftig Brug og endres 
derefter; eller en enkelt Tand kan tage Magten, medens alle andre 
Teender vantrives. 

Tandskiftet, der hos de oprindeligste Hvaler foregaar paa sed- 
vanlig Maade, opherer. Paa hvilken Maade det sker, er ikke klaret. 
At slutte efter Undersogelser af Tenderne hos Fostre af de hojere 
staaende Hvaler kunde det, i hvert Fald undertiden, se ud, som 
om det var blivende Mezlketeender, der findes i det voxne Dyrs 
Tandset, som om Melketeendernes Efterfolgere vare forsvundne. 
Saaledes er Forklaringen dog neppe; snarest er det veesenlig det 
virkelige blivende Set, der findes hos de voxne, medens baade 
Forgeengere og Efterfolgere, begge Slags paaviste, ere forsvundne.’) 

At Tygningen ophorer, og at Taenderne vantrives, har stor Ind- 
flydelse paa Tyggemuskler og Kjeber. —- For de forste Hvaler 
som Fiske-Fangere var det nedvendigt at kunne gabe hojt; Kind- 
musklen, der har Tilbojelighed til at indsnevre Gabet, blev derfor 
kun lidt brugt, og den indskreenkes; sammen med den svinder dens 
Udspring, Kindbuens forreste og midterste Del, der bliver en ganske 
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tynd Benbro. Tindingmusklen har veret mere brugt; men ogsaa 
den er tilbojelig til at indskreenkes af Mangel paa sterk Brug, 
og den trekker sig tilbage helt ned paa Siden af Hjernekassen og 
mister sin Indflydelse paa Prc. zygomaticus sqvame, der skrumper 
ind, ligesom Underkjzbens Pre. coronoideus, Musklens Feste; men 
i Tilfelde, hvor Underkjeben bliver meget stor, kan Tinding- 
musklen faa fornyet Kraft og brede sit Udspring ud over sine Om- 
givelser paa uvant Maade. — Med Teendernes Vantrivning svinder 
deres Virkning paa Kjzebernes Kroppe, der miste den oprindelige 
Hojde; Tandgruberne blive mindre udpreegede, og Skillevaeeggene 
mellem dem kunne forsvinde, saa at der fremkommer en felles 
Tandfure. Underkjzabens Ledknude svekkes, mister sin Valseform, 
og Ledfladen bliver en neesten plan Flade, visende bagud mod den 
tilsvarende formede Ledskaal paa Sqvama, der saa godt som mister 
sin Pre. postglenoideus og ellers er tilbojelig til at formindskes; 
men det kan ske, at Underkjzben bliver megtig, og at dens Led- 
knude faar tilsvarende Sverhed og omformes ejendommelig, mister 
egenlig Ledflade, der overvoxes af Ledbaand, og i saa Fald kan 
Underkjzben egge Sqvama til at voxe frem i uhyre Storrelse, i 
Stedet for egenlig Ledflade beerende en Tilheftnings-Flade paa en 
fremstikkende Fod. Underkjabens Symphysis menti, der hos de 
oprindeligste Hvaler er lang, indskreenkes. Et Tegn paa Under- 
kjzbens Vanslegtning er vistnok ogsaa den uhyre, gabende bageste 
Indgang til Canalis mandibularis, der mest udfyldes af lost Binde- 
vev; hvad der er Grunden til denne Egenhed, der allerede findes 
hos de oprindeligste Hvaler og gjenfindes hos alle senere, om end 
undertiden i noget tilsloret Form, er ikke klart; mulig kunde den 
paa en eller anden Maade vere afhengig af Nesegangens Luft- 
seekke, der have deres Leje netop indenfor denne Del af Under- 
kjgeben. 

Haarkledningen miste Hvalerne, fordi den opherer at gjore 
Tjeneste; i det hojeste nogle faa vanslegtede Varborster blive 
tilbage.*) 

Som for andre Pattedyr-Grupper gjelder det ogsaa for Hvalerne, 
at Gruppens oprindeligste Medlemmer have meget mindre Hjerne 
end de senere; hos de overste Hvaler er Hjernen serdeles hojt 
udviklet. 

Ligeledes gjelder det for Hvaler som for andre, at de oprinde- 
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ligste Former ere mindre end de senere, skjont dog ogsaa Dverg- 
former kunne opstaa. Szedvanlig voxe Hvalerne i paafaldende Grad 
i Sterrelse, samtidig med at de tillempes hojere; de gverste For- 
mer have naaet Keempesterrelse. 

Efter deres storre eller mindre Lighed med Hyznodonterne at 
slutte er Forholdet mellem Hvalerne indbyrdes nzrmest folgende: ®) 


Cetacea. 
I. Taendernes Tal ikke over det typiske. Hjernekassen ikke 
sammenskudt, ikke forkortet. 
~ Archeoceti. 
Zeuglodontide. 
Protocetus, Prozeuglodon, Zeuglodon. 
II. Teendernes Tal er, eller har veret, forhajet over det typiske. 
Hjernekassen sammenskudt, forkortet. 
A. Nesebenene dannende Tag over Nesehulens bageste Del. 
Overkjzbebenet ikke dekkende Pandebenet. 


Mystacoceti. 
Balanide. 


Balzenini: Balena, Neobalena. 
Balznopterini: Rhachionectes, Plesiocetus, Ceto- 
therium, Balzenoptera, Megaptera. 

B. Nesebenene indskudte i Hjernekassens Forveg, ikke; 
eller neppe, dannende Tag over noget af Nesehulen. 
Overkjzebebenet dekkende Pandebenet. 

. Odontoceti. 
1. Tznderne uens, de bageste mindre simpelt formede 
end de forreste. 
- Sqvalodontide. 
Agorophius, Sqvalodon, Neosqvalodon, Prosqvalodon. 
2. Teenderne ere, eller have veret, ensartede, simpelt 
formede. 

a. Tindinggruben stor, ikke overdekket af Pandeben 
med Overkjzbeben; Pre. zygomaticus sqgvame sver, 
oprindelig formet. 

Platanistida. 
Pontistes, Pontoporia, Lipotes, Inia, Saurodelphis, 
Platanista. 

b. Tindinggruben forholdsvis lille, fortil overdekket af 

det udbredte Pandeben med Overkjzbeben; Pre. 
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zygomaticus sqvamee indskreenkes, mistende den op- 
rindelige Form. 

cc. Nakkevolden ikke serlig optaarnet. 

. Delphinide. 

Delphinodon, Champsodelphis, Schizodelphis, 

Heterodelphis, Eurhinodelphis, Argyrocetus, 

Delphinapterus, Monodon, Steno, Prodelphinus, 

Delphinus, Tursiops, Tursio, Lagenorhynchus, 

Orca, Orcella, »Grampus«, Pseudorca, Globi- 

ceps, Phoceena, Neomeris. 

8. Hojt optaarnet Nakkevold. 
Physeteride. 

Xiphiini: Argyrodelphis, Mesoplodon, Xiphi- 
rostrum, Chonoxiphius, Xiphius, » Berardius<, 
Hyperoodon. 

Physeterini: Hoplocetus, Physeterula, »Co- 
gia<, Physeter. 

I Form af Stamtre: 


Physeterid@. 


| 
Delphinide. 


| 


Platanistide. 


Sqvalodontide. 


| 
Balenide. 


| 
Zeuglodontide. 


Zeuglodontida. Af alle kjendte Hvaler er den eocene xgyp- 
tiske Protocetus, af Familien Zeuglodontide, den oprindeligste. 
Den kjendes efter en ret fuldstendig Hovedskal, uden Underkjebe, 
og efter nogle faa Hvirvler og Ribben. I alt, hvad der kjendes, 
staar den saa ner ved Hyznodontiderne, at der neppe havde veret 
Grund til at udskille den fra dem, dersom det ikke havde vist sig, 
at den er et af de forste Led i Hvalernes Rekke. — Teendernes 
Tal i Overmunden er som hos Stypolophus og Pterodon det typi- 
ske, 11, idet m3 findes, medens den mangler hos Hyeenodon, 
Familiens gverste Slegt; men Teendernes Form er nzermest som 
hos Hywnodon, mere skjzrende end hos de andre; Forskjellen fra 
Hycnodon er nzrmest en Folge af, at der har veret gjort kraf- 
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tigere Brug af den Del af Tandsettet, der bruges til at gribe 
Feden, og at derfor Forteender og de forreste Kindteender ere voxede, 
Fortenderne blevne omtrent lige saa svere som Hjernetanden, 
Forkindteenderne blevne mere svere og langstrakte end fer, medens 
Bagkindteenderne ere svekkede, og m2 har mistet sin Overmagt. 
Munden har allerede veret brugt mest som Niptang; den lange, 
smalle, men sterke, nebformede Kjzbe, hvor Tenderne have rige- 
lig Plads, er Vidne derom. — Den forreste Nese-Aabning er alle- 
rede trengt et godt Stykke tilbage; men den er dog -kun naaet 
neppe halvvejs tilbage mod @jehulens Forrand, og den har beholdt 
en ret oprindelig Form; Neesebenet er langt og smalt, dakkende 
over et stort Stykke af Nesehulen. Mellemkjzbebenets forreste 
Del er forsterket, dets Krop forlenget, dets Prc. nasalis ligeledes, 
skjont ikke naaende Pandebenet; men ellers afviger det ikke meget 
fra det sezedvanlige hos Rovdyr. Ogsaa Overkjzbebenet er forlaenget 
og fortykket, men ellers ikke omformet i nogen paafaldende Grad, 
bagtil skyder det sig ikke ud over Kindbenets Ansigts-Del eller 
over Pandebenet, som det kun lidt treenger tilbage, og i Ganefladen 
har det ikke treengt Ganebenet, der har beholdt sin oprindelige 
Lengde; Foramen incistvum synes at vere forsvundet. Panden 
er trykket ganske flad, og Pandebenets Prc. supraorbitalis er ble- 
ven meget bred; iovrigt er Panden uforandret. Kindbuens forreste 
og mellemste Del er allerede godt paa Vej til at blive tynd; men 
Pre. zygomaticus sqvame er endnu sterk og berer en anselig 
Pre. postglenoideus, skjont Ledfladen for Underkjzben er begyndt 
at faa de hojerestaaende Hvalers ejendommelige lodrette Stilling. 
Tindinggruben har i det hele beholdt en oprindelig Storrelse og 
Form, afgreendset af hoje Kamme. Hjernekassen er ikke sammen- 
skudt, Pandeben og Supraoccipitale ere ikke udvidede og have 
ikke indsnevret Issebenet; Pars mastoidea viser sig endnu i Hjerne- 
kassens Yderveg; Nakkekammen er anselig, fremstaaende; Nakke- 
Ledknuderne ere ikke pressede flade; paa Nakkebenets Grund-Del 
ere Merkerne efter de nedre Halsmusklers Tilheftning omtrent de 
oprindelige, og Undersiden af Nakkebenets Grund er ikke formet 
som Skede om Svelg og Strubehoved; derimod har Exoccipitale 
allerede faaet en anselig Udvidelse til Siden. Nesehulens bageste 
Del synes helt uforstyrret og maa indeholde et veludviklet Siben. 
Ben-Ganen er allerede forlenget tilbage ved pladeformede Udvi- 
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delser baade fra Ganebenets og fra Vingebenets nederste Rand. 
Vistnok har der ligget en Luftpose som Udvidelse af Nezsegangen 
paa Vingebenets Yderside; men om den har veret omsluttet af 
Ben-Udveexter fra de tilstadende Knogler, er tvivisomt. Tromme- 
benet har allerede faaet Hvalernes Seerkjende, Fortykkelsen i Inder- 
veeggen. — Halshvirvlerne ere indbyrdes frie, ikke steerkt sammen- 
skudte; Taphvirvelens Prc. odontoidens er sterk, fremstaaende. 
Ryghvirvlernes Torntappe vise ret forskjellig Heldning, nogle ret 
steerkt heldende tilbage, andre oprette eller lidt fremadheldende ; 
Torntappene paa de bageste Ryghvirvler ere ret lave; Ledtappene 
synes veludviklede; udstaaende Tvertappe paa de bageste Bryst- 
hvirvler findes ikke; Hvirvelkroppene have seedvanlig Storrelse. 
Paa Spidsen af Tvertappen af en Bekkenhvirvel findes ret anselig 
Tilheftningsflade for Hoftebenet, skjont Tvzertappen ellers allerede 
har mistet meget af sit oprindelige Praeg. Paa de tilstedeverende 
Ribben findes veludviklet Capitulum; de bageste Ribben mangle 
Tuberculum og ere ved Capitulum indleddede paa de tilsvarende 
Hvirvelkroppe. 

Prozeuglodon (Zeuglodon osiris, Prozeuglodon atrox partim) *®), 
ogsaa eoceen, egyptisk, har i Tandseettet fjernet sig ikke lidt fra 
Protocetus. | Teendernes Tal er Forskjellen kun, at ovre m3, der 
hos Protocetus er lille, er falden helt bort. Mere er Tzendernes 
Form zndret: ovre p1 har mistet Kronens sammentrykte Form og 
faaet simpel Kegleform og enkelt Rod som Fortender og Hjorne- 
tand; p2 har faaet savtakket Bagrand; paa p3, p4, m1 og m2 ere 
baade Kronens Forrand og dens Bagrand steerkt udtakkede; paa p3 
og p4 er den indre Hel steerkt indskraenket, og paa de to Bag- 
kindteender er den helt forsvunden. Ogsaa Underkjzben kjendes ; 
den indeholder de typiske 11 Tander; Forteender, Hjornetand og 
pil ere omtrent ens, simpelt kegleformede; p2, p3 0g p4 have 
sammentrykt Krone med savtakket For- og Bagrand; ogsaa paa 
mi, m2 Og m3 er Kronen sammentrykt, dens Forrand glat, men 
Bagranden savtakket. Tandskiftet gik for sig paa sedvanlig Maade, 
hvad det sikkert ogsaa gjorde hos Protocetus. Hovedskallen stem- 
mer i alt vesenligt med Protocetus; Nakkebenets Grund-Del synes 
dog mere formet efter Strubehoved og Svelg. Et Par Enkeltheder, 
der ikke ere klart oplyste hos Profocetus, ere: at der findes et 
langstrakt, sammenpresset Foramen incisivuum paa hver Side, at 
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serskilt Taareben findes, og at der udenfor Vingebenet, foran 
Trommebenet, findes en anselig Grube, afgraendset af heje Kamme | 
fra de omgivende Knogler, sikkert Leje for en Luftsek. Under- 
kjeben har allerede nesten samme ejendommelige Form som hos 
mange hgjtstaaende Hvaler med lang Symphysis menti; dog har 
den forholdsvis anselig Prec. coronoideus; men dens Condylus 
ligger lavt og vender bagud, og den besynderlige gabende bageste 
Indgang til Canalis mandibularis findes. Af Skelettet ellers kjen- 
des adskilligt mere end hos Protocetus, blandt andet det meste af 
Hvirvelraden og Forlemmet indtil Haanden. Ligheden med Proto- 
cetus er stor. En Afvigelse fra Profocetus er det, at der ikke findes 
nogen Bekkenhvirvel med Tvertap paavirket tydelig af Hofteben. 
Om Forhold, der ikke kjendes hos Protocetus, giver Prozeuglodon 
folgende Oplysninger: Brystbenet er anseligt, med flere Led. Skulder- 
bladet er vesenlig som hos hojere Hvaler. Overarmen har forholds- 
vis meget tilbage af oprindelig Form, ret tydelig skilte Tuberculum 
majus og T. minus, en tydelig Crista deltoidea og veludviklet, 
heengselformet nedre Ledflade. Spoleben og Albueben have tilsva- 
rende ret veludviklede Ledflader for Overarmen, ere forholdsvis 
kun lidt sammentrykte og have tydelige Ledflader for Haandrods- 
knogler; Albuebenet har anselig Pre. anconeus. 

Zeuglodon (Z. cetoides, Z. isis), kjendt ret fuldsteendig efter 
Skelettet, fra eocaeene Lag i baade den Gamle og den Nye Verden, 
ligner Prozeuglodon i de fleste Henseender. Men den har faaet 
en hojst merkelig Egenhed i Hvirvelraden; medens Hvirvelkrop- 
pene hos Prozeuglodon ikke i nogen Retning ere paafaldende om- 
formede, ere Kroppene af de fleste, bageste, Brysthvirvler, af Lende- 
hvirvler, Beekkenhvirvler og Halehvirvler, undtagen de alleryderste, 
hos Zeugludon blevne paafaldende store, iseer sterkt forlengede, 
medens Buerne ere vedblevne at vere korte, staaende omtrent 
midt paa Hvirvelkroppen, vidt skilte indbyrdes, ligesom Torntappene; 
Legemet har derved hos Zeuglodon faaet en aldeles ejendommelig 
Leengde, mindende om Slanger. De bageste Brysthvirvler synes 
at have faaet anselige Tveertappe, der paa deres Spids bere Rib- 
benene. Ogsaa i Storrelse er Zeuglodon naaet over sine Slegt- 
ninge. Af Baglemmet hos Zeuglodon kjendes et lille, aldeles van- 
trevet Bekkenben, med Ledflade for Laarbenet, og et end mere 
vanslegtet lille stavformet Laarben.'*) 
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Zeuglodontidernes Slegter danne tilsammen Afdelingen Archez= 
oceti, der er den Kilde, hvorfra alle de hojere Hvaler have deres 
Udspring. Protocetus har neppe en eneste Egenskab, som man 
ikke skulde vente at finde hos en Stamform for de hojere Hvaler, 
bortset dog fra dens Sterrelse. For Prozeuglodon gjelder det samme. 
Derimod er Zeuglodon, udspringende fra Prozeuglodon, gaaet sin 
egen Vej, bort fra de andre Hvalers Stamtre, afvigende iser i 
sine merkelige Hvirvler. 

De Egenskaber, der iser stille Zeuglodontiderne lavere end 
alle andre Hvaler, ere, at Tenderne ere tilstede i typisk Tal, og 
at Hjernekassen ikke er sammenskudt og forkortet. Om alle andre 
Hvaler gjelder det, at de, saavidt de kjendes, have faaet Teendernes 
Tal forhejet over det typiske, eller at de stamme fra Hvaler, hos 
hvem det har veret forhgjet, og at Hjernekassen er mere eller 
mindre sammenskudt. I Henseende til Tandernes Former staar 
vel Protocetus lavere end alle andre Hvaler; men Prozeuglodon og 
Zeuglodon ere heri neppe mere oprindelige end de lavest staaende 
af de hgjere Familier. Af alle de mange andre oprindelige Egen- 
skaber, der findes hos Zeuglodontiderne, ere vel en og anden ikke 
mere at finde i de hojere Familier, selvy ikke blandt de uddode 
laveste Former; men for de fleste gjelder det ikke. 


Zeuglodontidz. '”) 
I. Kindteendernes Kroner med glatte, ikke savtakkede Rande. 
Protocetus. 
II. De fleste af Kindtanderne have savtakket forreste og bageste 
Kron-Rand. 
A. Brysthvirvler, Lendehvirvler og Halehvirvler have ikke 
forlengede Kroppe. 
Prozeuglodon. 
B. De bageste Brysthvirvler, Lendehvirvlerne og Halehvirv- 
lerne med forlengede Kroppe. 
Zeuglodon. 


Balenidz. Gruppen Mystacoceti, med eneste kjendte Familie 
Balznidz, omfatter Hvaler, der staa ner ved Zeuglodontiderne; 
men allerede Gruppens oprindeligste Former ere gaaede et Skridt 
videre end Zeuglodontiderne. De have vist faaet Kindtendernes 
Tal forhejet over det typiske. Med denne A2ndring er der fulgt 
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andre; allerede de oprindeligste Mystacoceti have vel haft Nese- 
aabningen skudt lengere tilbage end hos Zeuglodontiderne; Mellem- 
kjeebebenet strakte sig vist lengere tilbage; Overkjzbebenet var 
vel noget mere udbredt bagtil; Issebenet var lidt indeklemt, Hjerne- 
kassen lidt sammenskudt; Ryghvirvlernes Torntappe heldede vel i 
mindre Grad i forskjellig Retning; Ledfojningerne i Albue og Haand- 
rod havde vel snarest helt mistet deres oprindelige Tilstand; 0.s.v. ; 
alt i alt maa dog de oprindeligste Mystacoceli i mangt og meget 
have veret som de oprindeligste Zeuglodontider. 

Af de mange Former, som Gruppen Mystacoceti har maattet 
omfatte, kjendes ikke andre end en lille Kreds af hojtstaaende 
Slegter, ganske seerlig tillempede i deres egen Retning; men trods 
deres seerlige hoje Udvikling have de bevaret mange oprindelige 
Treek, der ikke mere findes hos de andre, hoejere Familier. — Det 
gjelder iszer i Ansigtets Bygning. Skjont Neese-Aabningen er rykket 
tilbage i Neerheden af Hjernekassens Forveg, er Nesebenet dog 
ikke helt misdannet, men har beholdt en Del af sin oprindelige 
lange smalle Form, og det danner endnu Tag over den bageste 
Del af Nesehulen, der endnu kan indeholde ret betydelige Lev- 
ninger af Sibenets Blade, Ogsaa Nesehulens forreste Del, om- 
sluttet af Mellemkjzbe, Overkjzabe og Vomer, er forholdsvis op- 
rindelig formet, mere aaben end ellers, med mindre Tilbgjelighed 
til Sammenslutning af Knoglerne. Og Overkjebebenet, der vel 
bagtil har udbredt sig og har skubbet sig noget tilbage baade under 
og over Pandebenet, har dog slet ikke dekket Pandebenets brede 
Pre, supraorbitalis. Szerskilt Taareben findes, hvad dog heller ikke 
er ukjendt blandt hejere Hvaler. Kindbuen har beholdt mere af 
oprindelig Form og Styrke end ellers. To ydre Nesebor findes 
endnu; de ere ikke indbyrdes forenede. — Ogsaa Nakkebenets 
Grund-Del er i noget mindre Grad omformet end hos andre, min- 
dre formet som Leje for Strubehoved og Svelg. 

Det, der mere end noget andet har preget de kjendte Bale- 
nider, er deres Vane ikke at jage efter de enkelte, storre Fiske, 
men med aaben Mund at svomme ind i Stimer af Smaafiske, Krebs- 
dyr eller andre Smaadyr, som de lade stramme ind i Munden i 
Mengde sammen med Vandet; det spiselige Indhold sage de at 
holde fast, medens de lukke Munden, og Vandet strommer ud igjen 
mellem Laberne. Vandet har derved faaet stor Magt til at paavirke 
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Mundhulen indenfra; det udspiler Gabet uhyre; Kjzberne voxe og 
faa en uforholdsmessig Storrelse i Sammenligning med Hjerne- 
kassen; Underkjzbens Grene bues steerkt ud til Siderne og spzerres 
ud fra hinanden bagtil, Forbindelsen mellem dem forrest bliver 
ganske les. Den uhyre Underkjzbe slider saaledes i de Baand, der 
binde dens Ledhoved til Tindingbenet, at Baandene egges til Vext; 
de blive ualmindelig sterke og brede sig ind over de oprindelig 
bruskkledte Ledflader paa Underkjebe og Sqvama, som de helt 
overvoxe, og de bringe Squvama til at voxe ud som en megtig 
Udvext, der paa sin frie Rand berer Tilheftnings-Fladen for Under- 
kjeben. Ved Mundhulens Udvidelse skydes Tindingbenet desuden, 
sammen med Underkjzbens Ledhoved, langt ud til Siden og langt 
tilbage, saa at dets frie yderste bageste Spids tilsidst kommer til 
at ligge laengere tilbage end Nakke-Ledknuden. Og Sqvama tryk- 
ker steerkt paa de bagved liggende Dele, paa Pars mastoidea, der 
klemmes inde, og paa Exoccipitale, der skubbes bagud. I Forhold 
til Underkjzbens Storrelse voxer Tindingmusklen og skyder sit 
Udspring frem over Pre. supraorbitalis. — For Teenderne har der 
slet ikke veret Brug; de vantrives saa fuldsteendig, at de tilsidst 
kun ere at finde hos Fosteret, som en lang Rekke ubetydelige smaa 
stiftformede Tender, skjulte under Huden, snart oploste. — Der- 
imod har det ind- og udstrommende Vand virket pirrende paa 
Ganens Hornpapiller; Papillerne langs Overkjzbens Rand ere saa- 
ledes pirrede til Veext, at de ere voxede op som en tet Rekke 
»Barder«, hoje tverstillede Hornplader, hvis Inderrand er opflosset 
i Traade, hele Bardeseettet tjenende som et fortrinligt Redskab til 
at fange det faste Stof, der strammer ind i Gabet med Vandet. — 
Ganen paavirkes sterkt baade af det indstrammende Vand, af 
Strubehovedet og af Tungen, der presses mod den, naar Munden 
skal tommes for Vandet; Ganebenet voxer og skyder sig tilbage, 
og bag sig skyder det Vingebenet bagud; og Vingebenet skubber 
og presser, hvad der ligger bag det, Trommehulen og Halsmuskel- 
Festet paa Nakkebenets Grund-Del; Ganen kan skyde sig tilbage 
helt hen under Nakkebenets Grund, og Muskelfestet kan komme 
til at ligge omtrent paa Linie med Bagranden af Nakke-Ledknuden. 

Ogsaa i forskjellige andre Henseender ere de kjendte Balzenider 
naaede sezrlig hojt. Pandebenets Prec. supraorbitalis faar en ual- 
mindelig Brede, vel iser fordi den folger med jet, der ved Mund- 
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hulens Udvidelse skydes ud til Siden. Supraoccipitale bliver meget 
stort og sterkt heldende fremad, trykket af Vand og Halsmuskler. 
Brysthvirvlernes Tvzertappe blive langt udstaaende, szerlig paafal- 
dende for de bageste Brysthvirvlers Vedkommende (hvor de ere 
Parapophyser, medens de paa de forreste ere Diapophyser). Rib- 
benene have stor Tilbojelighed til at miste Capitulum og til at 
indskreenke deres Forbindelse med Brystbenet; hos de fleste af 
Familiens nulevende Former mangler Capitulum paa alle Ribbenene, 
selvy paa de forreste, skjont dog her findes tydelig Collum (om det 
er Capitulum, der i Virkeligheden mangler paa de bageste Ribben, 
er dog tvivlsomt; snarest er det enkelte Ledhoved, der tilsyne- 
ladende er Tuberculum, virkelig Capitulum alene eller Capitulum 
og Tuberculum uadskilte). Brystbenet indskreenkes til at dannes 
af Manubrium alene. \ste Finger har Tilbojelighed til at vantrives. 
O.As.; Vv. 

] Afdelingen Balznini findes de oprindeligste af Familiens 
kjendte Slegter: Balzna og Neobalzna. Hos dem har Over- 
ansigtets forreste Del beholdt forholdsvis meget af den Form, der 
er den seedvanlige hos Pattedyr; iser gjelder det Mellemkjzben 
og endnu mere Overkjzben, der forrest ere ganske smalle, ikke 
fladtrykte; Krop og Hale ere ret korte, ikke fuldt saa meget ind- 
rettede til hurtig Svamning som hos de andre. Haanden er mere 
oprindelig. Af Baglemmets Skelet findes, i hvert Fald hos Balena, 
forholdsvis ret anselige Levninger, blandt andet et vanslegtet Laar- 
ben og ovre Ende af Skinneben. — Gabet udformes paa noget 
anden Maade end hos de andre; det formes som en uhyre Tonde 
eller Sek; udbuet til alle Sider; ikke alene Underkjzebens Grene 
bues ud til Siderne, men ogsaa Overkjzben med hele Overansigtet 
bues, hejt hvelvet ivejret; baade Overkjeabe og Underkjzbe-Grene 
faa Form som Stivere i Veggene af det sekformede Gab. Bar- 
derne faa en paafaldende Leengde. Hovedet bliver tilsidst mzxg- 
_tigere i Forhold til Kroppen end hos andre. Halshvirvlerne blive 
ualmindelig starkt sammentreengte og smelte indbyrdes sammen. 

Balena synes i nogle Henseender at staa paa et lavere Trin 
end Neobalena. Dens slanke Underkjzbe synes mere at stemme 
med den oprindelige Tilstand hos Hvalerne end den paafaldende 
Ssvere sterkt sammentrykte Underkjzbe hos Neobalena, hos hvem 
Kjzben vist maa vere paavirket serlig af den store Underlebe. 
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Dens forholdsvis faa, seedvanlig formede, slanke Ribben og dens 
tilsvarende ret lange Rekke Lendehvirvler ere utvivlsomt ogsaa 
oprindelige Egenskaber; hos Neobalena ere Ribbenene blevne ual- 
mindelig mange, og Lendehvirvlernes Tal er indskrenket til et 
Par Stykker, og Ribbenene, eller dog de fleste af dem, ere blevne 
paafaldende brede og have i paafaldende Grad mistet Forbindelsen 
med Hvirvlerne, saa at de ligge lose mellem Musklerne. Balena 
er sikkert ogsaa i Haandens korte, brede Form den oprindeligste ; 
iste Finger er enten (hos B. australis) ret veludviklet, indeholdende 
to Fingerled foruden Mellemhaandsbenet, eller (hos B. mysticetus) 
indskreenket, mer. dog indeholdende Mellemhaandsbenet'*); de andre 
Fingre ere ikke meget forleangede, dog kan Fingerleddenes Tal i de 
mellemste Fingre, iseer i 3dje, vere naaet over det typiske, forhojet 
til 4 eller 5, og Leddene ere trinde, ikke sammentrvkte; hos Neo- 
balena synes Haanden vel vesenlig bygget som hos Balena; 
men Iste Mellemhaandsben skal mangle, og hele Haanden er ble- 
ven smallere. Mangelen af Rygfinne hos Balena, i Modsetning til 
Neobaleena, er vel ogsaa en oprindelig Egenskab; men Finnen kan 
vere mistet. — Men i Hovedets Omdannelse til Fangepose for Smaa- 
dyr er Balceena naaet langt hojere end Neobalena. Hos den oprinde- 
ligste af Slegtens to sikkert kjendte Arter, B. australis, er Omdan- 
nelsen lidt mindre paafaldende end hos Slegtens overste Art, B. 
mysticetus, Hovedet lidt mindre, Overkjzben lidt mindre buet ivejret, 
o. s. v.; hos B. mysticetus bliver Hovedet saa megtigt, at det, hos 
den fuldvoxne, naar en Tredjedel eller mere af hele Legemets 
Leengde, Overkjzben er hvelvet ivejret i en uhyre Bue, Ganeben 
og Vingeben ere treengte tilbage under bageste Del af Nakkebenets 
Grund-Del, 0.s.v. Skulderbladets Prec. coracoideus kan mangle (hos 
B. australis). : 

Neobalena maa sikkert have sit Udspring fra Balena, men 
fra en af de oprindeligste Arter af Slegten. hos hvem Hovedet 
kun lidt var voxet i Storrelse; men siden er den gaaet sin egen 
Vej, udviklende Egenheder i Formen af Underkjzeben, i Ribben, 
Hvirvelrad og Haand. 

Hos Slegterne af Afdelingen Balznopterini ere Mellemkjzebe 
og Overkjebe ogsaa forrest ret steerkt fladtrykte, saa at Overansigtet 
har mistet sin oprindelige spidse Form. Krop og Hale ere ual- 
mindelig lange, tillempede efter mere hurtig Svemning, med kraf- 
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tigere Muskler, der blandt andet fremkalde hojere Torntappe paa 
Ryg- og Halehvirvler. Haanden er mere formet som Aareblad, 
Fingrene ere tettere lagte sammen, og 3dje og 4de Finger kunne 
faa Leddenes Tal foreget; Iste Finger er helt forsvunden. Bag- 
lemmets Skelet er mere indskreenket. Gabet er udformet paa sin 
egen Maade; det er ikke, eller dog kun lidt, udbuet opefter, men 
kun til Siderne og nedad; serlig er Mundhulens Bund bleven i 
hej Grad udvidelig; Mellem- og Overkjzabe dekke som et bredt, 
mere eller mindre fladt Laag over den Sek, som Mundhulens 
Bund danner. — Lavere end de kjendte Balzeniner staa Balenop- 
terinerne i Halshvirvlernes Forhold: de beholde deres Frihed. 

Blandt de kjendte Balenopteriner er Rhachionectes en af de 
oprindeligste. Dens Neeseben er endnu forholdsvis szrdeles vel- 
udviklet. Mellemkjzbens og Overkjzebens Brede fortil er ret ringe; 
Pre. supraorbitalis er forholdsvis svag og ikke sterkt fladtrykt ; 
Hjernekassen er forholdsvis kun lidt sammenskudt, saa at der midt 
paa dens Overside sees ikke lidt af Pandebenet; Supraoccipitale 
er ikke seerlig stort eller fremadheldende; Underkjzbens Ledflade 
paa Sqvama er ikke sezrlig langt udskudt nedad og tilbage og har 
(set nedenfra) ikke helt dekket Pars mastoidea og ikke skudt 
Fxoccipitale ret langt bagud; Ben-Ganen er forholdsvis ikke steerkt 
forlenget bagtil; Faestet for Halsmusklerne paa Nakkebenets Grund- 
Del er endnu knoldformet, og Basioccipitale er i det hele kun i 
ringe Grad formet som Leje for Strubehoved og Svelg. Overfor 
sine nulevende nzrmeste Slegtninge staar Rhachionecles ogsaa 
lavt i et Par andre Henseender: paa nogle af de forreste Ribben 
findes endnu tydeligt Capitulum; den har ikke faaet Huden under 
Mundhulens Bund lagt i Leengdefolder; Rygfinne findes ikke; Haan- 
den er forholdsvis kort, Tallet af Fingrenes Led kun lidt forgget. 
Hoje Egenskaber har den maaske i sin ret svere Underkjzbe, 
der minder lidt om Neobalena, og i sit noget opadbuede Overansigt. 

Den tertizare europeiske og vist ogsaa nordamerikanske Ple= 
siocetus, der bedst kjendes efter Hjernekassen, ligner i hej Grad 
Rhachionectes, men synes at afvige ved at have betydelig mere 
indskreenket Neeseben, ligesom de hojere Balzenopteriner. 

Den ligeledes tertizre europeiske og vist amerikanske Ceto= 
therium, der ogsaa neermest kun kjendes efter Hjernekassen, er 
en meget ner Slegtning af Plesiocetus, lidt hejere staaende, med 
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Underkjzbens Ledflade paa Sqvama skudt noget lengere bagud, 
mere trykkende sine Omgivelser, dekkende Pars mastoidea; men 
ellers afviger den neppe undtagen i Smaating. 

Meget hojere staar derimod Balznoptera, som udpreget Mod- 
_ setning til Rhachionectes, med meget mindre Nzeseben, med Mel- 
lemkjebe og Overkjebe mere udbredte fortil, med bredere og 
fladere Pre. supraorbitalis, med mere sammenskudt Hjernekasse, 
i hvis Midte foroven der kun viser sig lidt af Pandebenet, med 
sterre, mere fremadheldende Supraoccipitale, med Underkjebens 
Ledflade paa Sqvama skudt meget lengere tilbage, helt dakkende 
Pars mastoidea, skubbende Ewoccipitale mere bagud, med Ben- 
Ganen sterkt forleenget tilbage, med Feestet for Halsmusklerne paa 
Nakkebenets Grund-Del sammentrykt, pladeformet, og med Basi- 
occipitale ellers mere formet som Leje for Strubehoved og Svelg, 
med Huden under Mundhulens Bund lagt i Leengdefoider, med 
Rygfinne, med Haanden mere forleenget, med ofte flere Led i de 
mellemste Fingre. 

Hegjere endnu end Balenoplera staar Megaptera. Dens Le- 
geme er forholdsvis ikke meget langstrakt, hvad der tyder paa, at 
den har sit Udspring blandt de oprindeligste Balcenoptera-A-ter. 
Men i Forlemmets Bygning er den naaet hojt over sine Slegtninge ; 
paa Grund af en eller anden szrlig Brug, maaske snarest ved 
hurtige Omdrejninger i Vandet, er Armen voxet op til en uhyre 
Lengde; Underarmen er bleven meget langstrakt, og Haanden er 
endnu mere paafaldende forlenget, Leddenes Tal i 3dje og 4de 
Finger desuden forhgjet. Skulderbladet har mistet baade Prec. cora- 
coideus og Kammen. 


Balznide.'*) 
I. Mellemkjzbe og Overkjzbe forrest smalle, ikke fladtrykte. 
Balenini. 


A. Underkjzben spinkel. Ribbenene ikke brede. Iste Mel- 
lemhaandsben findes. 
Baleena. 

B. Underkjezben sver. De fleste af Ribbenene brede. Iste 
Mellemhaandsben mangler. 
Neobalena. 

II. Mellemkjzbe og Overkjzbe forrest brede, fladtrykte. 
Balznopterini. 
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A. Nesebenet forholdsvis veludviklet. 
Rhachionectes. 
B. Neesebenet indskrenket. 
1. Festet for Halsmusklerne paa Nakkebenets Grund- 

Del knoldformet. 

a. Underkjzbens Ledflade paa Squvama ikke sterkt 
skudt tilbage, ikke dekkende Pars mastoidea, set 
nedenfra. 

Plesiocetus. 

b. Underkjzbens Ledflade paa Sqvama mere skudt 

tilbage, deekkende Pars mastoidea. 
Cetotherium. 
2. Festet for Halsmusklerne paa Nakkebenets Grund- 

Del sammentrykt. 

a. Haanden ikke serlig forlenget. Skulderbladet med 
Kam. 

Balzenoptera. 

b. Haanden sterkt forlenget. Skulderbladet uden Kam. 

Megaptera. 


Sqvalodontide. Deres Udspring maa Sqvalodontiderne have 
blandt de oprindeligste Balenider, der endnu havde Tzender for- 
mede som hos Zeuglodonter, men i forhejet Tal, og som endnu ikke 
havde begyndt at faa Munden omdannet til Fangepose. Deres Af- 
vigelser fra de oprindeligste Baleenider skyldes iseer steerkere Tryk 
af Vandet paa Hovedskallens Ansigt; vel sagtens have Sqvalodon- 
tiderne fra forste Feerd veret hurtigere Svommere end Balzniderne. 
Nesegangen er skudt meget lengere tilbage, ikke alene ved Muskel- 
Virkning, men vist iszer ved Indflydelse af Ansigtets Fedtpude, der 
af Vandet pirres til Vext og trykkes mod den. Nesebenet er fuld- 
steendig vantrevet, narmest knoldformet, og trykket ind i Pande- 
benet i Hjernekassens Forveg, ikke eller saa godt som ikke dek- 
kende over noget af Nesehulen; Sibenets Blade ere vist helt for- 
treengte, og Lamina cribrosa er vist bleven en fast Benplade uden 
eller nasten uden Huller; Neesemuskler, Luftsekke fra Nese- 
gangen, Snudens Fedtpude, kort sagt alt hvad der dekker Ansigtets 
Skelet, er af Vandet presset ind mod Knoglerne og har formet 
Oversiden af hele Ansigtet som sit Leje, iser bagtil grubeformet 
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udhulet; dette Leje, denne »Ansigts-Grube«, straekker sig tilbage 
langs Siderne af Nzsebenene op paa Panden. Begyndelse spores 
til en merkelig Egenskab, der hos de hojerestaaende Hvaler kan 
blive i hej Grad paafaldende: en Skjzwvhed i Ansigtets Bygning; 
Hovedet maa sikkert holdes saaledes under Farten, at Vandet ikke 
kommer til at trykke ganske ligelig paa begge Hovedets Sider, 
men sterkere paa hojre Side end paa venstre; Ansigts-Puden bliver 
derfor sterre paa hojre Side end paa venstre, udvider sit Leje 
mest paa hojre Side, tvinger Neesegangen til at boje ud tilvenstre 
og bringer Ansigtets Knogler til at udvikle sig noget uens paa de 
to Sider.'°) Overkjazbebenet har bagtil skudt sig saaledes op over 
Pandebenet, at det nesten helt dakker det, ogsaa bredende sig 
ud over Pre. supraorbitalis. Kindbuen synes at have veret ganske 
spinkel. De to Nesebor have vist veret forenede til ét. I alle de 
nevnte Afvigelser fra Baleeniderne stemme Sqvalodontiderne med 
de. hejerestaaende Hvaler, om hvis oprindeligste Former de ogsaa 
ellers minde i nezsten alt, saavidt de kjendes, bortset fra Tzen- 
dernes Forhold. 

Den tertizre nordamerikanske Agorophius, der kun kjendes 
efter en meget ufuldsteendig Hovedskal, nesten uden Tzender, synes 
at vere Familiens oprindeligste kjendte Medlem. Tzndernes Tal 
kjendes ikke, men har vistnok veret over det typiske, at slutte 
efter Slegtens andre Egenskaber. Dens Hjernekasse er meget 
mindre sammenskudt end hos de andre, ogsaa mindre sammen- 
skudt end hos nogen af de kjendte Balenider, noget mindende om 
Zeuglodontider ved at vere forholdsvis sterkt indkneben forrest 
mellem Tindinggruberne, der ere store, og ved at Issebenet danner 
en betydelig Del af Hjernekassens Loft; hos de andre er Hjerne- 
kassen, saavidt den kjendes, saaledes sammenskudt og udbredt til 
Siderne, at der er et bredt Rum mellem Tindinggruberne, skjont 
de ere forholdsvis store, og at Issebenet i Midten af Hjernekassens 
Loft i det hejeste viser sig som et smalt Baand. I andre Forhold 
synes den at stemme godt med Squvalodon. 

Sqvalodon kjendes ret fuldsteendig efter Hovedskaller fra ter- 
tiere Lag i baade den Gamle og den Nye Verden, men nesten 
ikke efter andre Dele af Skelettet. Tanderne ere veludviklede, 
uensartede; i hver Kjzebe findes 3 Fortender med kegleformet 
Krone og enkelt Rod, en Hjornetand af lignende Form og Ster- 


Vidensk. Medd. fra Dansk naturh. Foren. Bd. 70. 6 


82 
(Sqvalodontide.) 


relse, og 11, eller undertiden i Overkjzben 12, Kindteender, af 
hvilke de 4—5 forreste have kegleformet Krone og enkelt eller 
tvedelt Rod, og de 7 bageste have sammentrykt Krone med mere 
eller mindre savtakket For- og Bagrand (eller Bagranden alene 
takket) og to Rodder, en forreste og en bageste. At Kindteendernes 
Tal oftest er 11, kunde tyde paa, at Forhojelsen over det typiske 
Tal 7 var sket ved, at 4 Melkekindteender vare optagne i Rekke 
med de 7 blivende Tender; noget afgjorende for eller imod denne 
Tydning er ikke fremkommet; Tandskifte kjendes ikke. Er Tallet 
over 11, maa en virkelig Forogelse have fundet Sted. Ligesom 
hos de oprindeligste af de hojere Hvaler ere Kjzberne meget lang- 
strakte, smalle; Mellemkjzbe og Overkjzbe ere ikke seerlig sammen- 
sluttede, og Mesethmoideuin er ikke fortil forbenet; Underkjzbens 
Symphysis menti er lang (Underkjzbens Grene kunne vere sammen- 
voxede); Ansigts-Gruben streekker sig ikke ret langt tilbage, og 
Hjernekassen er forholdsvis kun lidt sammenskudt, Tindinggruben 
er anselig, Prc. zygomalicus sqvame sterk, Nakke-Ledknuden 
fremstaaende. 

Den tertizre europziske Neosqvalodon kjendes kun efter Stykker 
af Kjeber. Den har faaet Tallet paa de savtakkede Kindteender for- 
hojet til mindst 11; hvorledes Tandseettet ellers har veeret, vides ikke. 

Den tertizre argentinske Prosqvalodon, kjendt efter de veesen- 
ligste Dele af Hovedskallen, afviger fra Sqvalodon ved at have 
steerkt forkortet Ansigt, med bagtil forholdsvis steerkt udbredt An- 
sigts-Grube; Tendernes Tal synes at vere noget indskranket. 
Lidt oprindeligere end Sqvalodon er den vistnok i selve Hjerne- 
kassens lidt mindre steerkt sammenskudte Form. 

Sqvalodontidz."*®) 
I. Hjernekassen kun i ringe Grad sammenskudt. 
Agorophius. 
II. Hjernekassen steerkt sammenskudt. 
A. Ansigtet langt. 
1. Kindteendernes Tal forholdsvis kun lidt over det typiske. 
Sqvalodon. 
2. Kindteendernes Tal forhgjet. 
Neosqvalodon. 
B. Ansigtet forkortet. 
Prosqvalodon. 
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Platanistide. Fra de mest typisk udpreegede Sqvalodontidei 
som Squvalodon, have Platanistiderne sikkert deres Udspring. Det 
vigtigste, maaske fra forste Ferd nesten eneste Skjel mellem Pla- 
tanistider og deres Stamformer blandit Sqvalodontider er vistnok, 
at Tzenderne hos Platanistiderne ere i hgjere Grad vanslegtede, 
have mistet deres uensartede Form, ere blevne mindre, men tal- 
rigere, og alle nzrmest simpelt kegleformede med enkelt Rod. 
Derimod have Platanistiderne beholdt de fleste af de andre Egen- 
skaber, hvori Sqvalodontiderne viste sig som forholdsvis oprinde- 
lige; seerlig at mzerke overfor hojerestaaende Hvaler er, at Ansigts- 
Gruben er ret smal, bagtil ikke meget udbredt til Siden, saa at 
dens Yderrand kun i ringe Grad dekker over Tindinggruben, at 
Tindinggruben er ret anselig, og at Pre. zygomaticus sqvame er 
Steerk, alt Egenskaber der ikke, eller neppe, mere findes hos Hva- 
ler af de hojere Familier. Hjernekassen synes at vere ret lille og 
ikke ret meget sammenskudt, ogsaa til Forskjel fra de hoajere Hva- 
ler. Feelles med de oprindeligste Former af de hojere Hval-Familier 
have Platanistiderne, saavidt de kjendes, saadanne Egenskaber som 
Halshvirvlernes indbyrdes Frihed og ret anselige Sterrelse, som 
den igjnefaldende Uensartethed i Ryghvirvlernes Form, saaledes 
Lendehvirvlernes lange brede Tvertappe i Modsetning til de fleste 
Brysthvirvlers ret korte (kun paa et Par bageste Brysthvirvler findes 
sterke Tvzertappe, Parapophyser, hos de i den Henseende kjendte 
Platanistider, paa Spidsen beerende Ribben), som de forreste Rib- 
bens veludviklede Hoveder, vist ogsaa Sammensmeltningen, eller 
rettere Ikke-Adskillelsen, af Tuberculum og Capitulum paa de 
bageste Ribben, som de anselige forbenede Ribbensbruske, som 
det ret veludviklede Brystben, som Tilstedeverelsen af Iste Finger, 
hvis Mellemhaandsben i hvert Fald findes, som de mellemste Fin- 
gres ret ringe Forleengelse, o. s. v. 

I en enkelt Retning have de kjendte Platanistider uddannet sig 
hojt. De have brugt Kjzberne som en Slags fin Niptang til at gribe 
og holde Bytte, der ikke gjorde ret sterk Modstand. Kjeeberne 
voxe til en ualmindelig Lengde, men blive paafaldende spinkle, 
tynde, skjont faste; Mellemkjzbeben og Overkjzbeben slutte tet 
sammen, dekkende over den forreste Del af Mesethmoideum, og 
have Tilbgjelighed til at smelte sammen indbyrdes; Overkjzbebenet 
har forrest skudt sig frem udenfor Spidsen af Mellemkjzbebenet; 

Ge 
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i Underkjzben bliver Symphysis menti meget lang, og Under- 
kjeabens Grene ere tilbgjelige til at voxe sammen; Tenderne for- 
rest i Kjzberne ere tilbojelige til at voxe, vel fordi Kjzbernes 
Spidser blive den mest brugte Del af Niptangen. Ogsaa i en anden 
Henseende staa de kjendte Platanistider hejt: Sideranden af Ansigts- 
Gruben er tilbojelig til at voxe ivejret. Hojt staa de maaske ogsaa 
i Vingebenets Tilbgjelighed til at udvide sig ualmindelig langt til- 
bage i Yderveggen af Luftposen bag Ganen, naaende tilbage til 
Sqvama, et Forhold, der kan minde om baade lavere og hojere 
Hvaler, om Balenider og Physeterider.*®) 

Den af Platanistidernes Slegter, der har fjernet sig mindst fra 
Sqvalodon, synes at vere den tertizre sydamerikanske Pontistes, 
der kjendes efter det meste af Hovedskallen: I Forhold til den 
ene eller den anden af sine nermeste Slegtninge har den folgende 
oprindelige Egenskaber: Tzenderne, at domme efter Tandgruberne, 
have veret smaa, simpelt formede, de forreste ikke forsterrede; 
Tandraderne staa ret fjernede fra hinanden, idet Ganen er forholds- 
vis bred; Yderranden af Ansigts-Gruben, da iser Lengdekammen 
paa Overkjzbebenet over QWjehulen, er forholdsvis lav. En hoj 
Egenskab overfor de nzrmeste Slegtninge er det vel, at Teendernes 
Tal er serlig stort, omtrent 40 i hver Kjzebe, hvis man slutter 
rigtig efter de foreliggende Dele af Tandrader. 

Ner ved Pontistes, men paa et lidt hejere Trin, staar Ponto= 
poria (Stenodelphis). Tenderne ere blevne mindre, men talrigere, 
omtrent 55 i hver Kjzebe, og de forreste have lidt Tilbojelighed 
til at forstoerres; Tandraderne staa nermere ved hinanden, Ganen 
er smallere. En hoj Egenskab, der ogsaa gjelder Familiens andre 
nulevende Medlemmer, er Albuebenets fuldsteendige Mangel af Pre. 
anconeus. 

Nere Slegtninge af Pontoporia ere Lipotes (kjendt efter Ydre, 
Hovedskal og Halshvirvler) og Jnia. Deres Ansigt er kortere, 
Teendernes Tal er mindre, hos den forste omkring 30, hos den 
sidste omkring 26 i hver Kjzebe, de forreste Tender vise neppe 
Tilbojelighed til at forstorres; det kunde se ud, som om de to 
Slegter i disse Henseender stod paa et lavere Trin; men Sagen 
er vist en anden; snarest stamme de fra Former, der nezrmest 
have lignet Pontoporia, der have haft den sterkt indsnevrede 
Gane og talrige smaa simpelt kegleformede Tender, om end ikke 
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saa mange som hos Pontoporia; Lipotes og Inia synes at have 
brugt Teenderne paa en egen Maade, snarest til en Knusning af 
Feden, og Teenderne have derfor gjenvundet noget af deres tid- 
ligere Styrke, ere voxede, blevne massive, med rynket Emaille, 
men til Gjengjeld ere de blevne ferre, og de bageste i Kjaberne 
have faaet en Form, der er alt andet end oprindelig: Kronens 
Grund er indefter mere eller mindre knoldformet udvidet; den 
snevre Gane er beholdt. Ansigts-Grubens Siderand er betydelig 
mere opstaaende end hos Pontoporia, og szrlig Midten af dens 
Bagrand, dannet af Pandebenet, er langt mere optaarnet. 

Lipotes er sikkert den oprindeligste overfor Inia i Tzendernes 
sterre Spinkelhed; omvendt er den mindre oprindelig i at have 
Ansigts-Gruben forholdsvis steerkt udvidet bagtil. 

Saurodelphis (Saurocetus, Pontoplanodes), tertizr, argentinsk, 
kjendt efter det meste af Hovedskallen, synes ogsaa at stamme 
fra Pontoporia-lignende Dyr, men er gaaet i en anden Retning 
end Inia. Den har beholdt det smalle Ansigt med den snevre 
Gane; men Tendernes Tal er indskrenket til henved 20 i hver 
Kjzbe; og samtidig ere Teznderne forstorrede, i hvert Fald have 
de faaet Roden mere udbredt i Retning forfra bagtil; serlig gjel- 
der det en Rekke af de forreste Tender i Kjeberne, hvis Rod 
synes ifeerd med at tvedeles, saa at den i Tversnit er nesten 
8-formet, en Form, der netop for de forreste Taznders Vedkom- 
mende er alt andet end oprindelig. Sideranden af Ansigts-Gruben 
er skarp og hojt rejst ivejret, endnu mere end hos Jnia, og Bag- 
randen er i Midten ikke alene optaarnet paa lignende Maade som 
hos Inia, men ogsaa skudt lengere tilbage. 

Platanista forer vist ogsaa sit Udspring tilbage til Pontoporia- 
lignende Dyr. Den er i Retning af Kjazbernes Omdannelse til fin 
Niptang naaet videre end nogen anden af Familien. Ansigtet er 
saa smalt, Ganen saa indsnevret, at hojre og venstre Tandrad i 
Overkjzben staa tet ved Siden af hinanden og endogsaa, iszr 
bagest, hvor Tenderne ere iferd med at vantrives, kunne vere 
skudte ind i hinanden, og noget tilsvarende gjelder i Underkjzben; 
Teendernes Tal er henved 30 i hver Kjzbe; adskillige Teender 
forrest 1 hver Kjzbe have faaet hoj spids Krone og sammentrykt 
forstorret Rod. Yderranden af Ansigts-Gruben er voxet hojt ivejret, 
hejere end hos nogen anden, serlig den Del af den, der lober 
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langs Overkjzbebenets Yderrand over Ojehulen og det forreste af 
Tindinggruben; denne Del har formet sig helt fantastisk som en 
megtig Plade, der rejser sig hojt ivejret og bojer sig ind over 
Ansigtets bageste Del, som den dekker som en Maske, idet den 
er ner ved at mode den tilsvarende fra modsat Side. Ansigts-Grubens 
Bagrand er derimod ikke serlig hojt optaarnet. Ojet er vantrevet; 
Fglelsen mere end Synet er vist vejledende ved Fangsten af Byttet. 
Haandens ualmindelig brede, afrundede Form, med de serlig korte, 
ensartede, veludviklede og ikke tet sammenlagte Fingre, kunde 
synes oprindeligere end hos andre af Familiens Medlemmer; men 
mulig kunde der vere Tale om en delvis Tilbagevenden fra tid- 
ligere mere luffelignende Tilstand. 

Platanistide.*’) 

I. Overkjebens Tandrader i hele deres Leengde vel skilte. Over- 
kjebebenets Lengdekam ikke overmestig. 

A. Alle Tenderne med trind, ikke eller neppe sammentrykt Rod. 
1. Laengdekammen paa Overkjzebebenet forholdsvis lav; 

Pandebenet bag Nesebenet kun lidt rejst ivejret. 

a. Ganen forholdsvis bred. Omtrent 40 Teender i hver 
Kjzbe. 
Pontistes. 

b. Ganen forholdsvis smal. Omtrent 55 Tzender i hver 
Kjzbe. 
Pontoporia. 

2. Lengdekammen paa Overkjzebebenet forholdsvis hgj; 
Pandebenet bag Neesebenet ret sterkt rejst ivejret. 
a. Teenderne forholdsvis spinkle. 

Lipotes. 
b. Teenderne forholdsvis svere, 
Inia. 

B. Tenderne med sammentrykt Rod, paa nogle af de for- 
reste Tender er Roden i Tversnit nesten 8-formet. 
Saurodelphis. 

II. Overkjzbens Tandrader tet sammenstillede, iszr bagtil, saa 
at Teender fra hojre og venstre Side kunne vere skudte ind 
mellem hverandre. Overkjzebebenets Lengdekam overmegtig, 
helt dekkende over Ansigtet. 

Platanista. 
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Delphinide. Det vigtigste, fra forste Feerd maaske eneste, Merke, 
der har skilt Delphinider fra de oprindeligste Platanistider, fra hvem 
de have deres Udspring, er Udvidelsen af Ansigts-Gruben, der 
bagtil udbreder sig saaledes, at dens Bund helt dekker over Tin- 
dinggruben som et Tag, dannet af Pandeben og Overkjeebeben til- 
sammen. En anden Egenhed, der i hvert Fald smart har vist sig, 
er Tindingmusklens Indskreenkning som Folge af Mangel paa Brug; 
dens Grube bliver mindre, og Pre. zygomaticus sqvame bliver 
mindre udstaaende og mindre sver og mister desuden sin oprinde- 
lige buede Form. Hos de hojere staaende af Familiens Medlemmer 
kunne mange andre Tillempninger indfinde sig. Hovedskallens An- 
sigt, der til en Begyndelse er langt og smalt, nermest sammen- 
trykt, brugt som Niptang, kan blive endnu lengere; eller Brugen 
som Niptang kan indskrenkes og ombyttes med Brug som Red- 
skab til at rode i Bunden af Vandet, hvorefter da Ansigtet om- 
formes; eller Munden bruges til simpelt at klappe sammen om 
Byttet, hvorefter Ansigtet udflades og kan forkortes; til Udfladning 
af Hovedskallens Ansigt bidrager »Ansigts-Puden« i alle Tilfeelde. 
Mellemkjzbebenets forreste Spids har Tilbojelighed til at indskren- 
kes, til at overvoxes af Overkjzbebenet og til at miste Teenderne, 
der fra forste Ferd sidde i det; dets ovre Rand kan legge sig 
ind over den forreste Del af Mesethmoideum og voxe sammen 
med den tilsvarende paa modsatte Side. Underkjabens Symphysis 
menti har Tilbgjelighed til at svakkes og forkortes. Tzenderne 
have Tilbgjelighed til at vantrives end mere, og de kunne for- 
svinde; men de kunne ogsaa igjen optages til serlig Brug og ud- 
formes paa forskjellig Maade. Hjernekassen voxer og trykkes mere 
forfra og bagfra. Neeseboret kan skubbes lengere tilbage. Nese- 
benet, der hos de oprindeligste Delphinider har beholdt et lille 
Minde om sin tidligere Egenskab som Dekke over Nesehulen, 
bliver oftest ganske indseenket i Pandebenet. Nakke-Ledknuden, der 
fra forste Faerd er ret fremstaaende paa seedvanlig Maade, udflades 
og trykkes ind mod Hjernekassens Veg. Halshvirvlerne kunne 
smelte sammen. Brvsthvirvlerne faa ualmindelig lange Tveertappe 
(der for de fleste Brysthvirvlers Vedkommende ere Diapophyser), 
serlig paafaldende paa de bageste Brysthvirvler (hvor Tvertappene 
ere Parapophyser). Kun de forreste Ribben beholde Capitulum; 
paa de bageste Ribben forsvinder Capitulum helt, og Ribbenet er 
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kun ved Tuberculum indleddet paa Spidsen af den lange Tveertap 
(paa de allerbageste Ribben er det enkelte Ledhoved vist dannet 
afeCapitulum eller af Capitulum og Tuberculum uadskilte, som 
hos Platanistider). Lufferne kunne forlenges. O.s.v. Lunefuldt 
vexler Vingebenet, der vel altid breder sig ind under den bageste 
Neesegang, men snart er ret vidt skilt fra det tilsvarende paa mod- 
satte Side, snart naesten moder det, og vist ogsaa igjen kan skilles 
fra det. Ret lunefuldt vexler ogsaa Hvirvlernes Tal. 

En af de oprindeligste Delphinider er vistnok den tertizre 
nordamerikanske Delphinodon, hvis Skelet kjendes ret fuldsteen- 
dig. I Forhold til den ene eller den anden af sine Slegtninge har 
den felgende oprindelige Egenskaber: Teenderne ere tilstede i stort 
Tal, ere smaa og nermest simpelt kegleformede, nogle af dem dog 
med Rynker eller smaa Fremspring ved Kronens Grund, vist Min- 
delser om Kronens tidligere savtakkede Rande og om dens ogsaa 
ellers mindre enkle Form; Hovedskallens Ansigt er ret langt og 
smalt; som hos de i den Henseende laveste af Slegtningene har 
Mellemkjzbens forreste Ende vist .veret frit fremstaaende, tand- 
beerende, ikke overvoxet af Overkjzben; Mellemkjzbebenets ovre 
Rand stoder ikke sammen med den tilsvarende; Symphysis menti 
er lang; Neesebenet er lidt fremspringende; Halshvirvlerne ere alle 
frie. En Egenhed viser den i at have en Lengdekam paa den 
fremragende Side-Del af Basioccipilale. 

Neer ved Delphinodon staar vist den tertizre europeiske Champ= 
sodelphis (nzrmest bedomt efter Ch. ombonii, Acrodelphis), der 
nesten kun kjendes efter tarvelige Levninger af Hovedskallen. 
Hoje Egenskaber viser den i Ansigtets Omdannelse til Redskab til 
at bore eller rode i Havbunden; Hovedskallens Ansigt har naaet 
en ualmindelig Lengde og Spinkelhed; Tzenderne have vist veret 
forsvundne fra Mellemkjzben; og Mellemkjzbens ovre Rand har 
vist i lang Udstrekning veret stodende til den tilsvarende paa 
modsatte Side. 

Den tertiare europeiske Schizodelphis (bedomt efter S. sul- 
catus, Cyrtodelphis), ogsaa nermest kun kjendt efter Hovedskallen, 
maa vere en ner Slegtning af Champsodelphis, med hvem den 
synes at have de fleste Egenskaber felles, baade de oprindelige 
og de serlige Tillempninger. Dens vigtigste Afvigelse synes at 
vere, at dens Tender ere naaede endnu videre i Retning af simpel 
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Form; de eneste Mindelser om tidligere mindre indskreenket Form, 
der endnu ere blevne tilbage, ere dels en svag Udvidelse af Kro- 
nens Grund, der kan findes paa nogle af Tznderne, dels Kronens 
skarpe For-. og Bagrand. 

Den tertizre europziske Heterodelphis, der kjendes efter ret 
anselige Dele af Skelettet, staar sikkert nar ved Schizodelphis, 
men har faaet Tenderne endnu simplere, med rent kegleformede 
Kroner. 

Hos den tertizre europeiske Eurhinodelphis, der kjendes efter 
det meste af Hovedskallen og Dele af det ovrige Skelet, er Snu- 
dens Omdannelse til Rode-Redskab naaet til det hojeste Maal; 
Ansigtet, baade Over- og Underkjzebe, er forrest voxet frem som 
lang tynd Spids, endnu mere paafaldende end hos nogen af de 
andre, Mellemkjzbebenet har strakt sig langt frem foran Over- 
kjzebebenet, syletyndt, tandlost, Underkjzbens Spids synes at vere 
formet paa tilsvarende Maade. Tenderne ere simpelt kegleformede. 

Vistnok meget ner ved Eurhinodelphis staar den tertizre syd- 
amerikanske Argyrocetus, kjendt efter mangelfuld Hovedskal; den 
synes kun at afvige i Smaating. 

De nevnte Slegter, af Gruppen Eurhinodelphini, staa som 
Modsetning til Gruppen Monodontes, med Slegterne Delphina- 
pterus og Monodon, der vel maa have deres Oprindelse fra de 
zeldste Eurhinodelphiner, hos hvem Snudespidsen ikke var om- 
dannet til Rode-Redskab. Felles med Eurhinodelphini (i hvert 
Fald med Delphinodon, Heterodelphis, Eurhinodelphis og Argy- 
rocetus, der kjendes i den Henseende) have Monodonterne alene 
blandt Delphinider den oprindelige Egenskab, at alle Halshvirvler 
ere indbyrdes frie. Andre Tegn paa lav Oprindelse have Mono- 
donterne vist i Teendernes Form, hvori den ene af deres Slegter 
kan minde om Delphinodon og andre, i Brysthvirvlernes ret korte 
Torntappe og Tvertappe, i Haandens forholdsvis korte Fingre, 
maaske ogsaa i Mangelen af Rygfinne. Men i Ansigtets flade og 
brede Form, vel en Folge af deres Vane ikke at bruge Kjzberne 
til stort andet end til at smakke sammen om bloede Bleksprutter, 
ere Monodonterne uddannede hgjere end deres Stamformer blandt 
Eurhinodelphiner, ligeledes i Mangelen af Prc. anconcus.'*) 

Den oprindeligste af de kjendte Monodonter er Delphinapterus. 
Sin Oprindelighed i Forhold til sin nzermeste Slegtning viser den 
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i sit ret seedvanlige Tandset: Teenderne ere tilstede i forholdsvis 
anseligt Tal, omkring 10 i hver Kjzbe, og de ere smaa, kegle- 
formede, men i Overkjzben ejendommelig fremadrettede; fra Mel- 
lemkjzben ere de forsvundne. 

Hos Monodon ere Tenderne med en enkelt Undtagelse iferd 
med at vantrives og forsvinde, kun nogle faa af dem tilstede hos 
Ungen. En af de forreste Tzender i hvert Overkjzbeben har haft 
sin egen Skjebne: den er voxet frem som Stedtand, fra ferste Ferd 
vistnok ens i hojre og venstre Kjebe og ens hos Han og Hun, 
vist brugt paa lignende Maade som ovre Hjornetand hos Hval- 
rossen eller som selve Snudespidsen hos Eurhinodelphiner, til at rode 
op i Havbunden, en Brug hvortil fremadheldende forreste Teender 
som hos Delphinapterus kunde indbyde; men senere maa da denne 
Brug vere indskreenket til at gjelde alene Stodtanden i venstre 
Kjzbe hos Hannen; Hannens Arbejde maa vel komme Hunnerne 
tilgode, eftersom Arten lever flokkevis; Stodtanden er bleven en 
Slags Kjonsmerke for Hannen og voxer til en overdreven Stor- 
relse, som det velkjendte Enhjorning-Horn. Som Minde om tidligere 
Forhold findes endnu Stedtanden i vanslegtet Skikkelse i hgjre 
Overkjebe hos Hannen og i begge Overkjeber hos Hunnen, og 
en sjelden Gang kan den endnu hos Hannen findes veludviklet i 
baade hoejre og venstre Kjebe. 

Som Modseetning til Eurhinodelphiner og Monodonter staa alle 
andre Delphinider, udmerkede ved, at Halshvirvlerne ere delvis 
eller helt sammenvoxede indbyrdes, i hvert Fald ere Ringhvirvel 
og Taphvirvel forenede. De paagjeldende Slegter danne tilsammen 
en tetsluttet formrig Gruppe, der forer sin Oprindelse tilbage til 
lave Eurhinodelphiner. 

Lavest staar Afdelingen Delphini, hvis oprindeligste kjendte 
Slegt vistnok er Steno. Den har endnu de oprindelige Eurhino- 
delphiners lange, men ikke overdrevent lange, og smalle, neppe 
fladtrykte For-Ansigt, med lange Tandrader, med lang Symphysis 
menti; den er neppe nok til at skjelne fra de oprindelige Eurhino- 
delphiner undtagen ved sine delvis sammenvoxede Halshvirvler. 
Hvad der stiller den lavt i Forhold til dens nzrmeste Slegtninge 
blandt Delphinerne, er, at Taeenderne have riflet Emaille, vist et 
svagt Minde om tidligere mindre indskreenket Tilstand, og at Sym- 
physis menti er lang. 
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Meget ner ved Sleno staar Prodelphinus (vist med »Sotalias), 
ikke afvigende i stort andet end i at have glatte, ikke riflede 
Tender, og i at Symphysis menti er indskrenket. 

Fra Prodelphinus afviger Delphinus neppe i andet end en 
seeregen Gane-Form: indenfor Tandraden er Ben-Ganen udhulet i 
en lang og iser bagtil dyb Langdefure. Mellemkjzbebenene have 
forholdsvis stor Tilbojelighed til at smelte sammen indbyrdes, dak- 
kende over Mesethmoideum. Et Par smaa Teender kan findes i 
Mellemkjzben ligesom hos Steno og Prodelphinus; hos de fleste 
Delphinider ere Taeenderne helt forsvundne herfra. 

I Modsztning til Delphinerne have de andre hojere Delphinider 
Hovedskallens For-Ansigt kortere og mere fladtrykt. Til en Be- 
gyndelse er Forskjellen kun ringe; men den voxer sig tilsidst hejst 
paafaldende. Samtidig med, at Hovedskallens For-Ansigt forkortes, 
fordi Munden ikke mere bruges som Niptang, men som Klapfeelde, 
bliver det fladere og bredere; og dets Overside trykkes mere af 
Ansigts-Puden, der bliver sterre, iseer udvidende sig fremefter, 
frem i det oprindelig spidse »Neb«; szrlig den forreste Del af 
Mellemkjzebebenene tilsammen mister sin Form som _ opstaaende 
Tagrygning og bliver tilsidst ganske flad, og hver af Knoglerne 
udbredes. 

Slegterne af Afdelingen Lagenorhynchi fjerne sig saa lidt fra 
de mere oprindelige Former af Afdelingen Delphini, som Prodel- 
phinus, at man neppe vilde have Grund til at udskille dem i egen 
Gruppe, hvis det ikke havde vist sig, at de ere Begyndelsen til 
nye Form-Rekker. 

Lavest staar vistnok Tursiops. Vel er ievedcenieas For-Ansigt 
bredere end hos Prodelphinus; men det har dog ikke mistet sin 
Form som Tagrygning og har endnu en anselig Lengde. 

Ner ved Tursiops staar vist Tursio, der ogsaa har For-Ansigtet 
ret langt, men dog mere fladtrykt. En Forskjel er ogsaa, at den 
mangler Rygfinne, hvad enten den har mistet den eller ikke faaet den. 

Et Trin hojere end Tursiops og Tursio i Retning af Forkor- 
telse og Fladtrykning af For-Ansigtet staar Lagenorhynchus (vist 
med Cephalorhynchus, Sagmatias og maaske »Feresa<). 

Blandt Delphinider med mere afgjort kort og udfladet For-An- 
sigt staa Medlemmerne af Afdelingen Globicipites som de oprinde- 
ligste overfor Afdelingen Phocenc. Hos dem have Tandkronerne 
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beholdt deres oprindelige Kegleform, medens Kronerne hos Pho- 
czenerne ere blevne ganske szregne. 

Orca er den blandt Globicipiter, der i Ansigtets Form har be- 
holdt mest af den szdvanlige Delfin-Type, serlig i Mellemkjz- 
bens Smalhed. Haandens ret korte, afrundede Form kunde se ud 
til ogsaa at vere oprindelig; men et og andet tyder sterkt paa, at 
den er fremkommen ved Forkortning af en sedvanlig tilspidset 
Delfin-Haand: Leddenes Tal i 2den Finger er ret stort, Fingeren 
er kun ualmindelig sterkt buet. I Tandszttets Omdannelse til paa- 
faldende kraftigt Bide-Redskab er Orca afgjort naaet videre end 
nogen anden Slegt af Familien; den har vennet sig til at leve af 
stort Bytte som Szler og mindre Hvaler og flenger endogsaa i 
de sterste; Taenderne ere vel forholdsvis faa, omkring 12 i hver 
Kjzbe, men til Gjengjeld megtige. 

Orcella er i Mellemkjzbens sterre Brede naaet hojere end 
Orca; men sin Oprindelse maa den have fra et lavere Trin end 
det, hvorpaa Orca staar: dens Tender ere noget flere og smaa, 
dens Haand er nermest som en almindelig Delfin-Haand. Slegten 
gjor Indtryk af at vere en Dvergform, med paafaldende stor Hjerne- 
kasse i Forhold til Ansigtet. 

Fra Delphinider, der vesenligst have veret som Orcella, men 
dog ikke med Dverg-Preeg, maa de folgende Slegter af Globici- 
piter stamme; hver af Slegterne er gaaet i sin egen Retning. En 
Egenskab er der dog, der knytter dem sammen: Haanden har 
faaet en ualmindelig Lengde og Smalhed, men i forskjellig Grad, 
tilsidst med uszedvanlig mange Led i 2den Finger. 

Hos »Grampus« har Mellemkjzben beholdt en lignende Brede 
som hos Orcella. Haanden er vel lang og smal, men dog med kun 
omkring 8 Led i 2den Finger. Sin Egenhed har den i Tandsezttets 
Vantrivning: kun nogle faa og ret smaa Tender ere tilbage, for- 
rest i Underkjzben, og med Alderen kunne de helt forsvinde. 

Hos Pseudorca er Haanden nermest som hos Grampus. Men 
Mellemkjzben har forrest faaet en meget paafaldende Brede, og 
Tandszttet er udformet paa lignende Maade som hos Orca. 

Ogsaa hos Globiceps er Mellemkjzben paafaldende bred, kan 
vere endnu bredere end hos Pseudorca. Egenheder ere: at Nzse- 
boret er skudt ualmindelig langt tilbage, at Tandsettet vantrives, 
saa at der kun er faa, omkring 10, og smaa Tender tilbage, stil- 
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lede forrest i Kj@berne, og at Haanden er paafaldende lang, med 
indtil 14 Led eller flere i 2den Finger. 

Blandt de oprindeligste Globicipites eller maaske Lagenorhyn- 
chi har vist Afdelingen Phocgenz sin Oprindelse. Det der stiller 
Phoceenerne i Modsetning ikke alene til ‘Lagenorhyncher, men 
ogsaa til alle andre Delphinider, er Tendernes ejendommelige Form; 
Teenderne ere tilstede i stort Tal og af ringe Storrelse, og nogle 
af de forreste og bageste kunne have omtrent sedvanlig kegle- 
formet Krone, og alle have de enkelt Rod; men de fleste af Ten- 
derne have faaet Kronen sammentrykt, vifteformet eller bladformet 
udbredt og ofte med Indhak i Randen, en Form der er enestaa- 
ende blandt Hvalerne, ogsaa i Modsztning til Formerne hos de 
oprindeligste Hval-Slegter. '*) 

Phocena er iovrigt en ret jevnt alsidig udviklet lille bredsnudet 
Delfin. Et Par smaa Teender kan findes i Mellemkjezben. 

Ner ved Phoceena staar Neomeris (Neophocena), der afviger 
ved at have faaet endnu kortere og bredere Ansigt, ved at have 
faaet en paafaldende rummelig Hjernekasse og ved at mangle Ryg- 
finne, som den vistnok har mistet. 

Del phinide.°) 
I. Ringhvirvel og Taphvirvel indbyrdes frie. 
A. Ansigtet langt og smalt, ikke fladtrykt. 
Eurhinodelphini. 
1. Mellemkjzben (vistnok) ikke sezrlig forlanget frem 
foran Overkjeben. 
1*. Ansigtet ikke paafaldende langt. 
Delphinodon. 
2*. Ansigtet paafaldende langt. 
a. Teenderne med svage Minder om mindre enkle 
Former. 
a. Teendernes Kroner tildels med Levninger af 
Sidespidser. 
Champsodelphis. 
&. Teenderne uden Sidespidser. 
Schizodelphis. 
b. Tzenderne rent kegleformede. 
Heterodelphis. 
2. Mellemkjzbens Spids forlenget langt frem foran Over- 
kjzben. 
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Eurhinodelphis, Argyrocetus. 
B. Ansigtet forholdsvis kort, bredt og fladt. 

Monodonles. 

1. Adskillige Taender findes i hver Kjzbe, ingen af dem 
seerlig forstorret. 
Delphinapterus. 

2. Nesten tandlos, en enkelt Tand i Overkjzben hos 
Hannen en kempemeessig Stodtand. 
Monodon. 

II. Ringhvirvel og Taphvirvel sammenvoxede. 

A. Ansigtets forreste Del, dannet mest af Mellemkjzbe og 
Overkjzbe, lang og smal, ikke, eller neppe flad, nermest 
tagformet; seerlig Mellemkjzben forholdsvis smal. 
Delphini. 

1. Tandernes Kroner ru; Underkjzbens Symphysis lang. 
Steno. 
2. Tendernes Kroner glatte; Underkjebens Symphysis 
kort. 
a. Ganen uden Furer. 
Prodelphinus. 
b. Ganen med Leengdefure paa hver Side. 
Delphinus. 

B. Ansigtets forreste Del, dannet mest af Mellemkjzbe og 
Overkjzbe, bliver forholdsvis kort, bred og flad; serlig 
Mellemkjzben bred. 

1. Ansigtet forholdsvis kun lidt forkortet. 
Lagenorhynchi. 
a. For-Ansigtet, Neebet, forholdsvis langt. 
a. For-Ansigtet ikke helt fladtrykt. Med Rygfinne. 
Tursiops. 
8. For-Ansigtet mere fladtrykt. Uden Rygfinne. 
Tursio. 
b. For-Ansigtet forholdsvis kortere. 
Lagenorhynchus. 
2. Ansigtet steerkere forkortet. 
a. Teendernes Kroner kegleformede, trinde, tilspidsede. 
Globicipites. 
a. Mellemkjzben ikke serlig bred forholdsvis. 
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Orca. 
8. Mellemkjzben mere eller mindre paafaldende 
bred. 
1. Luffen ikke eller neppe forlenget og tilspidset. 
Orcella. 
2. Luffen forlenget, tilspidset. 
a. Mellemkjeben ikke paafaldende bred forrest. 
»Grampus«. 
8. Mellemkjzben sterkt udbredt forrest. 
(1.) Neeseboret ikke skudt seerlig langt til- 
bage. Teenderne ikke vantrevne. Luf- 
fen ret kort. 
Pseudorca. 
(2.) Neeseboret skudt ualmindelig langt til- 
bage. Teenderne noget vantrevne. Luf- 
fen meget lang. 


Globiceps. 
b. Teendernes Kroner tildels sammentrykte, bladformet 
udbredte. 
Phocene. 


«. Ansigtet forholdsvis langt og smalt. Hjernekassen 
forholdsvis lille. 
Phoceena. 

&. Ansigtet forholdsvis kort og bredt. Hjernekassen 
stor. 
Neomeris. 


Physeteridz. Fra de oprindeligste Delphinider have Physeteri- 
derne vist deres Udspring, fra Delphinider, hos hvem vel Ansigts- 
Grubens Rand var saa udbredt, at den dekkede over Tindinggruben, 
men som dog havde forholdsvis anselig og noget buet Prc. zygo- 
maticus sqvame, som vel havde smaa kegledannede Tender, men 
dog med Minder om Udtakning af Kronens Rande, som havde vel- 
udviklede Tzender i Mellemkjzbebenet, som havde den forreste 
Del af Mesethmoideum fri, ikke overdekket af Mellemkjzbebenene, 
som havde et frit, om end vanslegtet Taareben, som havde ind- 
byrdes frie Halshvirvler, kun ret korte Tvzrtappe paa Brysthvirv- 
lerne, og som havde veludviklet Capitulum paa alle Ribben, o.s.v. 
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Det Merke, der stiller allerede de oprindeligste Physeterider paa 
et hejere Trin end Delphiniderne, er en Folge af sterre Virkning 
af Ansigts-Puden; det ser ud, som om Physeteriderne allerede fra 
forste Ferd have ovet sig i endnu hurtigere, voldsommere Svom- 
ning end andre Hvaler, og Fedtpuden foran Nesen derfor med 
sterre Kraft er trykket ind mod Hovedskallens Ansigt, som den, 
sammen med Nesemuskler og andet, har omformet i ualmindelig 
Grad; serlig Bagranden af Ansigts-Gruben er omformet, hojt op- 
taarnet, mere eller mindre paafaldende; og Skjzevheden i den bage- 
ste Nesegang og i Ansigtets Knogler bliver mere paafaldende end 
hos andre Hvaler. Ogsaa paa andre Maader, forskjellig i de for- 
skjellige Grupper, har Vandets Modstand paavirket Hovedskallen ; 
der er Tilbgjelighed til Forstearkning og Sammenvoxning af An- 
sigtets Knogler, til Fremkomst af opstaaende Benknuder, 0.s. v. 

En Seerhed vise Familiens Medlemmer, saavidt de kjendes 1 
den Henseende, i Forholdet mellem Ribben og Tvzrtappe paa de 
bageste Brysthvirvler, hvori de staa som Modsztninger til i hvert 
Fald Delphinidernes nulevende Former. Medens de bageste Ribben 
hos Delphiniderne tilsyneladende miste Capitulum og beholde Tu- 
berculum (de allerbageste have vist deres egen Historie, have 
aldrig haft mere end enkelt Hoved), er det hos Physeteriderne 
Tuberculum, der forsvinder, medens Capitulum bliver; paa et eller 
to af de bageste Ribben kan det hende, at der kan sees samtidig 
Capitulum og Tuberculum, hver stodende til sin »Tvertap«, men 
Tuberculum med den tilhorende Tvertap, en Diapophyse, ifeerd 
med at vantrives.”') 

Lavest staa Slegterne af Afdelingen Xiphitini. Hos dem er 
Nakkevolden, Ansigts-Grubens Bagrand, kun paa et Stykke i Mid- 
ten, bag Neseborene, hojt optaarnet, og den er ikke skubbet ret 
langt tilbage i Forhold til Nzseborene. Hos deres Modsetninger, 
Physeterini, er Nakkevolden forhojet i hele sin Udstrekning og 
mere skubbet bagud. Ligeledes en oprindelig Egenhed hos de Xi- 
phiiner, der i den Henseende kjendes, er: at mere eller mindre 
seerskilt Taareben findes, om end i vanslegtet Tilstand, iser bre- 
dende sig i Ojehulens Loft. 

Den vesenlig oprindeligste af Xiphiinernes Slegter er vistnok 
den sydamerikanske tertiere Argyrodelphis (Nolocetus, Diochoti- 
chus), af Gruppen Argyrodelphini, der ikke kjendes efter stort 
andet end Hovedskallen. Lavere end alle andre kjendte Physeteri- 
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der staar den i at have forholdsvis stark og buet Pre. zygomati- 
cus sqvame og ikke blot i at have en lang Rekke smaa velud- 
viklede kegleformede Tzender i baade Over- og Underkjzbe, men 
ogsaa i at have Takker i Kronens Rand paa nogle af dem. Hojere 
end en og anden af de andre Slegter staar den i at have Nakke- 
volden ret langt skudt tilbage, i at have en anselig pudeformet 
Udveext paa Overkjzbebenet over Ojehulen og i at have Mellem- 
kjzbebenene bredte ind over Mesethmoideum og med Alderen ind- 
byrdes sammenstedende. Halshvirvlerne vare frie. 

Hos alle andre Xiphiiner er Prc. zygomaticus sqvame mere 
indskreenket og mere vanslegtet; Taenderne i Overkjzeben forsvinde, 
og af Underkjebens Tzender bliver der kun en eller to tilbage i 
hver Underkjzbe-Gren, og de udformes serlig. En Egenhed for i 
hvert Fald de nulevende Former af Afdelingen er den ualminde- 
lige Storrelse af Luftsekken ved Ydersiden af Vingebenet, som 
formes derefter. Ligeledes noget af Egenheder er dels Torntappenes 
Hojde paa Ryg- og Halehvirvler (medens Tvzertappene ere forholds- 
vis ret korte), tydende paa ualmindelig svere Ryg- og Halemuskler 
(eller dog paa Udvidelse af Musklerne i anden Retning end hos 
Delphiniderne med de serlig lange Tvertappe, mere i Hgjden end 
i Breden), dels Haandens ringe Storrelse; det ser ud til, at Haan- 
den noget er sat ud af Brug. Halshvirvlerne ere tilbojelige til at 
smelte sammen, ligesom hos Physeteriner. 

Hos Medlemmerne af Gruppen Xiphii, i Modsztning til Hy- 
peroodontes, have Ansigtets Knogler beholdt oprindelige Egenskaber, 
forsaavidt som der ikke er fremkommet opstaaende Leengdekam paa 
Overkjebebenet foran og over @jehulen; der findes i det hojeste 
en svag pudeformet Forhojning det paagjeldende Sted. Men paa 
anden Maade have Ansigtets Knogler vundet i Styrke og ladet sig 
forme af Vandets Tryk. 

I et Par Henseender er Mesoplodon den oprindeligste blandt 
Xiphii. Vel har Ansigts-Puden ved at trykke tilbage mod Nakkevolden 
bragt Nakkevoldens midterste Del, vesenligst dannet af opstaaende 
Udvidelser af Mellemkjzebebenene, til at taarne sig ivejret; men den 
har ikke i den Grad paavirket Volden, at dens overste Rand med 
Neesebenene er bleven seerlig sterkt treengt bagud eller i nogen 
neevneveerdig Maade fremludende, og den har heller ikke dannet sig 
nogen serskilt Grube omkring Neseborene. Og Mellemkjzbebenene 
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have beholdt deres oprindelige Stilling til Mesethmoideum, som de 
ikke overvoxe. Derimod faar Ansigtets forreste Del forgget Styrke 
ved, at Mesethmoideum med Alderen forbener og smelter sammen 
med de omliggende Knogler til en stenhaard Masse. Af Tznder i 
Overmunden findes hos Mesoplodon i det hgjeste en Rekke ganske 
smaa Vantrivninger, mere eller mindre skjulte i Huden, neppe efter- 
ladende Spor i Knoglerne; i Underkjzben findes, af veludviklede 
Tender, kun én Tand, fortil i Kjeben, serlig udformet, med an- 
selig, sammentrykt Krone og stor Rod, der undertiden, vist iszr 
hos Hannen, kan voxe til en uforholdsmessig Sterrelse og i hoj 
Grad paavirke Kjzbens Form. 

Den tertizre europeiske Xiphirostrum (»Ziphirostrums«, » Mio- 
ziphius«), der kjendes efter Dele af Hovedskallen, er i en enkelt 
Henseende gaaet videre end Mesoplodon, hvem den ellers staar 
ner: Mellemkjzbebenene have overvoxet Mesethmoideum og stede 
indbyrdes sammen i deres ovre Rande. Men sin Oprindelse maa 
Xiphirostrum have fra Hvaler, der have staaet lavere end de 
kjendte Mesoplodon-Arter: Mesethmoideum er ikke forbenet fortil ; 
Tenderne i Overkjzben ere lidt mindre vanslegtede og efterlade 
sig Spor i Overkjebebenet; og i Underkjzben forrest findes to 
veludviklede Tzender i hver Side. 

Chonoxiphius (»Choneziphius«); ligeledes tertizr europeisk, 
kjendt efter Dele af Hovedskallen, staar ner Xiphirostrum. Den 
er naaet videre i Ansigtets Omformning: Ansigts-Puden har be- 
gyndt at danne sig et serligt Afsnit for sit Leje omkring Nzse- 
borene, idet Mellemkjzbebenenes Siderande her ere bragte til at 
voxe lidt ivejret, saa at de tilsammen, med de mellemliggende 
Knogler, danne en serlig Grube, en Dannelse hvortil der hos 
mange andre Tandhvaler findes mere eller mindre tydelige Be- 
gyndelser; og i Grubens Midte er der fremkommet en opstaaende 
Lengdekam, vist dannet af den bageste Del af Mesethmoideum. 
(Underkjzben kjendes neppe.) 

Xiphius (»Ziphius«) synes at have sin Oprindelse fra Hvaler, 
der have staaet paa omtrent samme Trin som Mesoplodon. Dens 
Afvigelser ere dels, at Nakkevolden i Midten er treengt mere til- 
bage og taarnet hojere ivejret, saa at Nesebenene, endnu mere 
omdannede end hos andre Xiphiiner, med pladeformet Udvidelse 
fremefter, paany ere komne til at danne et fremludende Tag over 
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Nesehulen, dels at Mellemkjzbebenenes Siderande, paa lignende 
Maade som hos Chonoxiphius, men i langt hojere Grad, ere voxede 
ivejret, omsluttende en dyb Grube. Ligesom hos Mesoplodon for- 
bener den forreste Del af Mesethmoideum med Alderen. 

Hos Slegterne af Gruppen Hyperoondontes, der maa have deres 
Oprindelse fra de laveste Xiphii, bliver den Ben-Kam, der som en 
svag Antydning findes hos mange Tandhvaler lobende langs Over- 
kjebebenets Overside foran og over QWjehulen, af Vandets Mod- 
stand saaledes egget til Vext, at den efterhaanden svulmer op til 
en megtig Pukkel, der breder sig over det meste af Ansigtets 
forreste Del foran Nesegangen, tet stodende til den tilsvarende 
paa modsatte Side, lanende sig ind over Mellemkjzbeben og Mes- 
ethmoideum, vendende en bred Stedflade fremefter. Neeseboret 
_med den midterste Del af Nakkevolden treenges ualmindelig langt 
tilbage hen imod Hjernekassens bageste Rand. 

Den oprindeligste af Gruppens Slegter er »Berardius«. Lengde- 
kammen paa Oversiden af Overkjzbebenet er vel anselig, op- 
Staaende; men Ansigtet har dog i det vesenlige beholdt sin seed- 
vanlige Form. Forrest i Underkjzben findes to ret veludviklede 
Teender. 

Hos Hyperoodon bliver med Alderen Ansigtet helt uformeligt, 
idet Lengdekammen paa Overkjzbebenet hever sig op til en Hajde, 
der overstiger selv Nakkevoldens hojeste Del. I Underkjzeben, 
forrest, findes kun en enkelt Tand (bortset fra Forholdene hos 
Fosteret). 

Blandt de oprindeligste Xiphiiner maa Slegterne af Afdelingen 
Physeterini have deres Oprindelse, fra Xiphiiner, hos hvem Tand- 
seettet endnu var ret veludviklet, med Teender ogsaa i Mellemkjzbe- 
benet, hos hvem Mellemkjzbebenene vare frie indbyrdes og fra 
de omliggende Knogler, hos hvem Mesethmoideum ikke var for- 
benet, o.s.v. Deres Egenhed er, at Ansigts-Pudens Tryk paa Om- 
givelserne virker paa anden Maade end hos Xiphiiner, endnu mere 
kraftig. Ansigts-Puden, iser den Del af den, der udgjores af Fedt- 
puden, breder sig endnu mere, iser udenom og bagom Nese- 
gangen, og skyder den midterste Del af Nakkevolden langt tilbage 
bag Neseborene, og hele Ansigts-Grubens Rande, bagtil og til 
Siderne, voxe hojt ivejret; og de Knogler, der danne Bunden af 
Ansigts-Pudens Leje, paavirkes steerkt af Pudens foregede Storrelse 
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og udvide sig; iszr gjelder det Knoglerne i Overansigtets forreste 
Del, mest den forreste Del af Overkjzbebenet, medens Under- 
kjzaben beholder sin oprindelige Smalhed. 

Slegterne af Gruppen Hoploceti ere uddode, tertizre, og kjen- 
des kun ufuldsteendig, mest efter Brudstykker af Hovedskaller. Det 
kan skjonnes, at Hovedskallen vesenlig er omformet paa samme 
Maade som hos Slaegterne af Physeterinernes overste Gruppe, 
Physeteres, men i betydelig mindre paafaldende Grad. Paa et mere 
oprindeligt Trin end Physeteres staa de ogsaa i Tandszttets Ud- 
vikling: baade i Over- og Underkjzebe findes en lang Rekke vel- 
udviklede Tender, medens de ovre Tender hos Physeteres van- 
trives. 

Hos den europziske og amerikanske Hoplocetus (Balenodon, 


Physodon, »Scaldicetus« etc.) ere Tenderne kledte med Emaille. | 


Den europziske Physeterula har mistet Emaillen, synes det. 

Hos Slegterne af Gruppen Physeteres er Virkningen af Ansigts- 
Puden paa Hovedskallen fort ud i det fantastiske. Ogsaa Tand- 
seettet er udformet paa en besynderlig Maade. I Underkjzben 
vedblive Tenderne at vere veludviklede; men i Overkjzben van- 
trives de og forsvinde helt eller saa godt som helt. Hvad Grunden 
kan vere til denne Forskjel mellem Over- og Underkjzbe, er ikke 
klart; mulig staar den i Forbindelse med Overkjzbebenets stezrke 
Udbredelse til Siden, hvorved de ovre Tandrader skydes udad, saa 
at de komme ud af deres Samvirken med de nedre Tandrader, 
der beholde deres Plads i de snevert sammenfojede Underkjzbe- 
Grene, som hos Forfeedrene; nogen sterk Brug af de ovre Teender, 
der kunde vedligeholde dem trods alt, er der ikke; de nedre Ten- 
der alene, sammen med Ganen, maa kunne overkomme Arbejdet; 
Opgaven er jo nzermest kun at gribe Bleksprutter, der synes at 
vere Yndlings-Fode for hele Familien ligesom for adskillige andre 
Hvaler, iser for dem med mere eller mindre vanslegtet Tandset. 

»Cogia« er i et Par Henseender den oprindeligste af Sleg- 
terne. | Overkjzben findes endnu, eller kan findes, en nogenlunde 
veludviklet Tand. I Hovedskallen er der endnu ret anselige, om 
end kun ganske smalle og fortrykte, bugtede Levninger af den 
ophejede Ben-Vold, der ellers hos Tandhvaler ligger mellem Nese- 
borene og Nakkekammen; Fedtpuden har endnu ikke helt odelagt 
dem og er heller ikke saaledes voxet omkring den ydre Nesegang, 
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at den har skudt den ydre Nese-Aabning bort fra dens seedvanlige 
Plads; heller ikke har Fedtpuden i nogen paafaldende Grad ned- 
trykket Hjernekassens Loft. Ansigtets forreste Del er vel bleven 
bredere end ellers, men er endnu ret kort, eller snarest endogsaa 
forkortet. Derimod er Sideranden af Ansigts-Gruben, over Hjerne- 
kassen, skudt ualmindelig langt ud til Siden og hevet paafaldende 
hejt ivejret og har faaet en enestaaende Tykkelse. 

Hos Physeter er der af Overkjzbens Tznder ikke blevet andet 
tilbage end smaa Vantrivninger skjulte i Huden. Fedtpuden, der er 
voxet uhyre, har bragt de forreste at Ansigtets Knogler til at voxe 
langt frem og brede sig sterkt til Siden, og Ansigts-Grubens Bag- 
rand er optaarnet langt mere end hos nogen anden Hval og skudt 
lengere tilbage; den Ben-Vold, der ellers ligger mellem Hoved- 
skallens Neesebor og Nakkekammen, er fuldsteendig overvoxet af 
Fedtpuden og udslettet, og den blode ydre Nezsegang er skudt frem, 
saa at det ydre Nesebor ligger langt fremme; Hjernekassens Loft 
har Fedtpuden ved sin Vegt trykket ned, og hele Hjernekassen 
er seenket ned under sit oprindelige Leje, saa at Rygmarven, eller 
Medulla oblongata, maa boje sig S-formet ned i sin Forbindelse 
med Hjernen; Hovedskallen har faaet en paafaldende Storrelse i 
Forhold til Kroppen, og de fleste af dens Knogler ere blevne paa- 
faldende svere, hvad serlig er iojnefaldende for Kindbuens Ved- 
kommende. Ligesom Physeler er den storste af alle Tandhvaler og 
med sterre Magt end nogen anden skyder gjennem Vandet, er det 
den, hos hvem Vandets Modstand har ovet storst Indflydelse. Men 
et Spergsmaal er det, om ikke dens hoje Udvikling er en Fare for 
dens Liv. Den har ikke kunnet hindre Vandets Tryk i at bringe 
Ansigtets Fedtpude til at voxe i uforholdsmessig Grad og frein- 
kalde en Hovedskal, der i Storrelse er uden Forhold til Hjerne 
og Krop. Det er gaaet Physeter, den overste Tandhval, som det 
er gaaet Baleena, den overste Bardehval; Forskjellen er, at Vandets 
Tryk hos den ene mest har virket paa Hovedets Yderside, hos den 
anden mest paa Mundens Indervegge; begge ere saa overdrevent 
ensidig udviklede, at de synes i Fare for at maatte uddo, selv om 
der ikke af Mennesker blev arbejdet paa deres Udryddelse. 
Physeteridee.2”) : 

I. Nakkevolden kun i Midten hojt optaarnet, liggende tet bag 

Neseborene. 
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Xiphiini. 

A. Tandsettet oprindeligt: en lang Rekke ret ensartede smaa 
Tender baade i Over- og Underkjebe. Pre. zygomati- 
cus sqvamce velformet. 

Argyrodelphini. 
Argyrodelphis. 

B. Tandsettet vanslegtet, de fleste Teender forsvinde, en 
eller to Tander i hver Underkjzbe szrlig udformede. 
Pre. zygomaticus sqvame@ noget vanslegtet. 

1. Ingen eller kun svag Langdekam paa Overkjzeben 
foran og over Ojehulen. 

Xiphii. 

a. Mellemkjzbebenene ikke eller neppe dannende en 
skaalformet Fordybning omkring Neseborene. 

a. Mellemkjzabebenene ikke dekkende Mesethmot- 
deum fortil. 
Mesoplodon. 
&. Mellemkjzbebenene fortil dekkende Mesethmoi- 
deum, indbyrdes sammenstedende. 
(1.) Ingen Grube-Dannelse omkring Neseborene. 
Xiphirostrum. 
(2.) Antydning af Grube-Dannelse omkring Nzse- 
borene. 
Chonoxiphius. 

b. Mellemkjzbebenene med opstaaende Yderrande dan- 
nende en dyb Skaal omkring Neseborene. 
Xiphius. 

2. Sterk, opsvulmet Lengdekam paa Overkjaben foran 
og over @jehulen. | 

Hyperoodontes. 

a. Lengdekammen paa Overkjzben forholdsvis svag. 
» Berardius«. 

&. Lengdekammen paa Overkjeben megtig. 
Hyperoodon. 

II. Nakkevolden breder sig hojt optaarnet tveers over hele Hjerne- 
kassen, skydes langt tilbage bag Neseborene. 

Physeterini. 

A. Overkjebens Tandsezt veludviklet. 
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Hoploceti. 

1. Tenderne med Emaille. 
Hoplocetus. 

2. Teenderne uden Emaille. 
Physeterula. 

B. Overkjebens Tandszt vantrevet. 

Physeteres. 

1. Tydelige Levninger af den Leengdevold, der oprindelig 
strekker sig fra Neeseborene til Nakkekammen. 
» Cogia«. 

2. Lengdevolden bag Neseborene helt fladtrykt, udvisket. 
Physeter. 


Hvalernes nzermeste Stamformer blandt Land-Dyr, Hyznodon- 
tiderne, levede i Tertizrtidens Begyndelse i den nordlige Del af 
baade den Gamle og den Nye Verden; de havde bredt sig over 
Europa og Nord-Amerika og fandtes ogsaa i det nordlige Afrika. 
Et eller andet Sted i Hyznodontidernes Omraade maa Hvalerne 
vere fremkomne, vel i den eldsté Tertizertid; dermed stemmer 
det, at den oprindeligste Hval, der endnu kjendes, den Hywnodon- 
lignende Protocetus, af Familien Zeuglodontidz, er funden i 
fEgypten, i eocene Lag. Ogsaa et af de nermest folgende Led 
i Hvalernes Udviklings-Rekke, Prozeuglodon, var xgyptisk, fra 
Eocen. Men snart maa Familiens Medlemmer have bredt sig vidt; 
i hvert Fald den overste Slegt, den nezsten fantastiske Slange- 
lignende Zeuglodon, synes at have fundet Vej til alle Verdenshave 
endnu i Eocentiden. 

Zeuglodontiderne uddode allerede tidlig i Tertizrtiden; deres 
hejeste Former fik ingen Efterkommere; men fra de mere oprinde- 
lige af Familiens Slegter udgik den nye Familie Balzenidz. De 
zeldste, tandbzrende, af Baleenidernes Former kjendes endnu neppe; 
men i Miocentiden havde Familien allerede frembragt de hojt- 
staaende bardebzrende Former, en Sidegren paa Hvalernes Stam- 
tre, og de have snart bredt sig til alle Verdenshave, hvor de endnu 
findes. Nogle af de nulevende Slegter ere saa godt som Verdens- 
borgere, endogsaa paa den Maade, at de enkelte Arter findes i 
alle Have; dette gjelder kun tildels Balena, hvis ene, mere op- 
rindelige Art, B. australis, nermest er Verdensborger, medens den 
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anden, den overste, B. mysticetus, er knyttet til de nordlige Polar- 
have; helt gjelder det Balenoptera og Megaptera. To af de nu- 
levende Slegter ere indskreenkede til et mindre Omraade: Neo- 
balena, en forholdsvis hgjtstaaende Slegt, der horer hjemme i 
Sydhavet, hvor den vel er opstaaet, og Rhachionectes, en forholds- 
vis oprindelig Slegt, i meget mindende om uddede, miocene Sleg- 
ter, hjemmehgrende i den nordlige Del af det Stille Hav, maaske 
en Slags sidste Levning fra Fortiden. At Baleniderne trods deres 
typisk ret oprindelige Bygning ikke ere helt uddede, fortreengte af 
hejerestaaende Hvaler, dertil er Grunden vist, at de have valgt 
sig en ejendommelig Fode, Havets Smaadyr, hvortil de ikke have 
ret mange Medbejlere blandt Hvaler. 

Fra de oprindeligste, tandbgerende Balenider udgik i Tertizer- 
tiden Familien Sqgvalodontidz, der havde sin Blomstring i Miocen, 
vidt udbredt i Havene. Hele Familien er uddod endnu i Tertizr- 
tiden, vesenlig vel fordi den er gaaet op i sine Efterkommere. 

Efterkommere af oprindelige Sqvalodontider ere Medlemmerne 
af Familien Platanistidz, fremkomne tidlig i Tertizrtiden, snart 
vidt udbredte. De fleste af Slegterne ere igjen uddode; tilbage i 
Nutiden ere kun de fire, Pontoporia, Lipotes, Inia og Platanista, der 
vist kun derved have undgaaet at fortreenges af hojere Slegter, at 
de have valgt sig et ejendommeligt Omraade til Ophold, Floder og 
Flodmundinger, som de have veret omtrent alene om at udnytte. 

Tidlig i Tertizrtiden er der fra oprindelige Platanistider udgaaet 
Familien Delphinidz. Uddede Slegter, iseer fra Mioceen, kjendes 
allerede fra vidt skilte Egne; i Nutiden er Familien udbredt over- 
alt, mange af Slegterne og Arterne nzsten som Verdensborgere; i 
Nutiden synes Familien at have sin Blomstring. Kun faa af de 
nulevende Slegter have et noget indskreenket Omraade, saaledes 
Delphinapterus og Monodon fra de nordlige Polarhave, Tursio 
fra det Stille Hav, Orcella fra Floderne i Sydest-Asien og fra 
tilgreendsende Hav, Neomeris fra Ost- og Sydkysten af Asien og 
Ostkysten af Afrika. 

Fra de oprindeligste Delphinider er der snart, tidlig i Tertizer- 
tiden, udgaaet Familien Physeteridz, der allerede havde en Blom- 
String i Plioceen, vidt udbredt. Til Nutiden er der kun naaet ret 
faa, men meget hojt udviklede Slegter, alle med vid Udbredelse, 
nzermest Verdensborgere. 
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Anmeerkninger. 


1) §. 59. Neerveerende Afhandling om Hvaler er Fortszttelse af den Raekke 
Afhandlinger om de andre Pattedyr-Ordener, der ere fremkomne i E Museo 
Lundii, Bd. I—III, 1887—1915, og i Vidensk. Medd. Naturhist. Foren., Bd. 
68, 1917. En Del af de Synsmaader, der her ere fremsatte, er allerede tid- 
ligere meddelt, i Vidensk. Medd. Naturhist. Foren. for 1882, p. 29—31, 40 og 
53—55; ibd. for 1909, p. 5—9; Meddelelser om Gronland, 21de Hefte, 1902, 
p. 364—368; Danmarks Fauna, Pattedyr, 1908, p. 9—10, 200-209. 


*) S$. 59. Om Hvalernes Oprindelse har der tidligere veeret fremsat meget 
forskjellige Meninger. Brandt’s og andres Forestillinger om Hvalerne som 
de laveste, mest krybdyrlignende Pattedyr deles neppe mere af nogen. Lige- 
Jedes er den gamle Forestilling om deres Slaegtskab med Sokeoer forlaengst 
lagt tilside. Flower’s i sin Tid fremsatte Mening om Hvalernes Afstamning 
fra Szeler, en Mening han delte med andre, er modsagt af Winge (Vidensk. 
Medd., 1882, p. 53—55) og nzermest forladt af Flower selv og ikke optagen 
af andre, undtagen paa en Maade af D'Arcy Thompson. D’Arcy Thomp- 
son’s Mening (On the systematic position of Zeuglodon, Studies from the 
Museum of Zoology in University College, Dundee, IX, 1890, p. 1—-8, med 
Billeder), at Zeuglodonterne, i Virkeligheden de oprindeligste Hvaler, ikke 
ere Hvaler, men ner knyttede til Sealer, er tilbagevist af Lydekker (Pro- 
ceed. Zool. Soc. London, 1892, p. 560--561) og af Dames (Uber Zeuglo- 
donten aus Aegypten etc., Palzeontol. Abhandl. herausgeg. vor Dames u. 
Kayser, Bd. V, Heft 5, 1894, Afsnit p. 204—210). Flowers Tanker om 
Hvalernes Slegtskab med egenlige Hovdyr, andre end Sokger, have ogsaa 
vist sig urigtige. Den der udforligst, i tidligere Tid, har droftet Sporgsmaalet, 
er Max Weber, i hans Bog: Studien iiber Sdugethiere, ein Beitrag zur 
Frage nach dem Ursprung der Cetaceen, 1886, der indeholder Oversigt over 
tidligere Arbejder om Emnet; hans egen Opfattelse af Hvalernes Historie 
var dengang, ,,dass sie einem generalisirten Saugethiertypus im mesozoischem 
Zeitalter entstammen, der zwischen Carnivora und Ungulata mitten inne steht, 
wohl aber nahere Beziehungen zu Carnivora hatte« (l.c., p. 241). I sit Veerk 
Die Sdugetiere, 1904 (p. 581), fremsetter Max Weber den Tanke, at »pri- 
mitive Condylarthrer« maaske snarest ere Hvalernes Stamformer. 

Fast Grund fik man egenlig forst ved Opdagelsen af Protocetus atavus, 
skildret af Fraas (Neue Zeuglodonten aus dem unteren Mitteleocan von 
Mokattam bei Cairo, Geologische und Palzontol. Abhandl., herausgeg. von 
Koken, Bd. X, Heft 3, 1904). At Protocetus stammede fra Hyzenodontider og 
selv var en Stamform for Zeuglodonter, derom kunde ingen Tvivl vere. 
Merkeligt nok mente Fraas, at Hvalernes Oprindelse -ikke dermed var 
klaret; han regnede baade Protocetus og med den de andre Zeuglodonter for 
en Sidegren fra Rovdyrene, der ikke forte i Retning af de egenlige Hvaler. 
Der synes ellers nu at vere Enighed om, at Protocetus, Prozeuglodon 0.S. Vv. 
ere nogle af de lange sogte Stamformer for Hvaler; trods al Forskjel fra de 
hojerestaaende Hvaler er der en Mengde Ligheder med dem, som det vilde 
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vere umuligt at forklare undtagen paa Grundlag af Slegtskab, man tenke 
kun paa den slaaende Lighed i saa ejendommelig formede Knogler som 
Trommeben og Skulderblad; deres Egenskaber ere netop saadanne, som man 
skulde vente at finde hos Stamformer for Hvaler. 

Der har veret talt om, at Bardehvaler og Tandhvaler skulde have for- 
skjellig Oprindelse, »diphyletisk«; iser Kiikenthal har talt herfor (Ueber 
die Anpassung von Sdugethieren an das Leben im Wasser, Zoologische Jahr- 
biicher, Abth. fiir Systematik etc., Bd. 5, 1891, p. 373—399, szerlig p. 384, 
og andre Steder). Overfor den Heerskare af Overensstemmelser i mangfol- 
dige Bygningsforhold, der findes hos de to Grupper, er denne Tanke en 
Umulighed; allerede en lille Knogle som Trommebenet med dets fortykkede 
Inderveg, dets muslingformede Udvexter omkring den ydre @re-Aabning, 
dets Pre. petrosus, der strekker sig ud under Pars mastoidea, og andet, alt 
i den ejendommeligste Form, i alt vasenligt ens hos alle Hvaler, er tilstraek- 
keligt Vidne om alle Hvalers nzre Slegtskab. 

Et »Versuch, den Bau des Walkorpers von biologischen Gesichtspunkten 
aus zu erklaren« har Kiikenthal fremsat, udforligst i: Die Wale der 
Arktis, Fauna Arctica, Bd. I, Liefer. 2, 1900, Afsnit p. 181—203. 


8) S. 61. En egen Afhandling om Baglemmets Skelet hos Hvalerne 
skyldes Abel: Die Morphologie der Hiiftbeinrudimente der Cetaceen, 
Denkschr. d. mathem.-naturw. Klasse d. k. Akad. d Wissensch. Wien, Bd. 
LXXXI, 1907, p. 139—195, med Billeder. Tillzeg hertil ere givne af Lonn- 
berg: The pelvic bones of some Cetacea, Arkiv for Zoologi, Bd. 7, Nr. 10, 
1910, p. 1—15, med Billeder. 


*) S. 62. Mange Oplysninger om Haandens Bygning hos Hvalerne findes 
samlede hos Kiikenthal (Die Hand der Cetaceen, Denkschr. d. med. 
naturw. Ges. zu Jena, Bd. 3, Heft 1, 1889, p. 23—69, pl. III, og Afsnittet 
Die Brustflosse, i Vergl.-anat. u. entwickelungsgesch. Unters. an Walthieren, 
ibd., Heft 2, 1893, p. 267—312, med Billeder) og Kunze (Uber die Brust- 
flosse der Wale, Zoologische Jahrbiicher, Abt. fiir Anatomie etc., Bd. 32, Heft 
4, 1912, p. 577—651, pl. 33—35), der begge give Henvisninger til tidligere 
Arbejder. 


Kiikenthal mener som det sandsynligste, at Fingerleddenes hoje Tal 
hos Hvalerne er fremkommet ved, at Diaphyser og Epiphyser paa Mellem- 
haandsben og Fingerled i en almindelig Haand med mest treleddede Fingre 
have losnet sig fra hverandre, ere blevne selvsteendige og ensartede, alle 
forbenede. Denne Tydning kan umulig vere rigtig. Den modsiges strax af, 
at der i Hvalheender med mangeleddede Fingre kan findes baade Diaphyser 
og Epiphyser, forbenede, i de storre af de tilstedeveerende Led, som Kiiken- 
thal selv har set det. Ser man ud over Rekkerne af de voxne Hvalers 
Heender eller af Foster-Hzender, er det heller ikke muligt at opdage noget, 
der kunde pege i denne Retning; der maatte dog et eller andet Sted vere 
at finde Overgangsformer, der kunde vise Tegn paa, at Fingerleddene vare 
af forskjellig Oprindelse, nogle Diaphyser, andre Epiphyser; men herom er 
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ikke mindste Tale. Heller ikke er der Sandsynlighed for, at Hvalernes Stam- 
former blandt Land-Dyr, end ikke som Unger, havde Epiphyser paa begge 
Ender af alle Fingerled, saaledes som det maatte kreves for blot nogenlunde 
at forklare de haje Led-Tal hos Hvalerne. Vel er der virkelig hos Hvaler 
opstaaet overtallige forbenede Epiphyser, flere Epiphyser end hos deres Stam- 
former. Men vel at mzrke, det er kun sket hos Hvaler, der allerede havde 
mangeleddede Fingre (Den !ndvending mod »Epiphyse-Hypothesen«, at den i 
det hgjeste kunde forklare Tilstedeverelse af 12 Led i Fingeren, Mellemhaand 
medregnet, og derfor ikke kan gjelde, hvor Leddenes Tal er over 12, imade- 
gaar Kiikenthal med den Indrommelse, at i dette Tilfeelde er Leddenes 
Tal virkelig forhojet ud over Fingerspidsen, 1. c. 1893, p. 311.) 

Mere sandsynlig er en anden Tydning, som Kiikenthal selv frem- 
setter, men regner for mindre heldig: »Wirde man die Entwickelungs- 
geschichte allein zur Lésung der Frage heranziehen, so wiirde sich der 
Schluss ergeben, dass ausser den vier typischen Fingerelementen sich immer 
neue anlegen, indem sie sich, in distaler Richtung aufeinander folgend, in 
dem sich immer weiter vorschiebenden embryonalen Bindegewebe entwickeln, 
so dass die letzte Phalanx die jiingste ist« (I. c. 1893, p. 311). En Grund til 
at forkaste denne Mening finder Kiikenthal deri, at Leboucq og han selv 
paa den yderste Spids af en af Fingrene af en langfingret Delfin-Haand en- 
kelte Gange have fundet noget, der mulig kunde tydes som de svageste Lev- 
ninger af en Negl; skulde det vise sig rigtigt, at der paa den yderste Finger 
spids findes Levninger af en Negl, siger Kiikenthal, saa kan denne 
»Hypothese« om de mange Fingerleds Fremkomst ikke vere rigtig, »denn 
dann entspricht die Spitze der Walflosse und damit die Spitze von deren 
Fingern auch der Spitze der Finger der typischen Vorderextremitat« (1. c. 1893, 
p. 312). Denne Indvending kan ikke gjelde; der er jo ikke noget til Hinder 
for, at den vanslegtede Levning af en Negl stadig holder sig paa den len- 
gere og lgengere udskydende Fingerspids, paa hvilken Maade end Fingeren 
forleenges. 


5) §.63. En egen Afhandling om Hvalernes Halshvirvler skyldes Reche: 
Ueber Form und Funktion der Halswirbelsdule der Wale, Inaugural-Diss., 
1904, med Billeder. Se ogsaa De Burlet: Beitrag zur Entwicklungs 
geschichte der Wirbelsaule der Cetaceen, Morphol. Jahrb., Bd. 50, Heft 3, 
1917, p. 373—402, med Billeder. 


*) S. 65. Om Trommebenet og dets Omgivelser hos Hvalerne, iszr: 
Van Kampen, De Tympanaalstreek van den Zoogdierschedel, 1904, p. 
299—316. Indeholder Henvisninger til tidligere Arbejder om Emnet. Om 
selve @reknoglerne iser: Doran, Morphology of the Mammalian Ossicula 
auditus, Transact. Linn. Soc. London, ser. 2, Zoology, vol. I, 1878, Afsnit p. 
450 —464, pl. 62, 63. 


) S. 66. Den Mening, at Forggelsen af Teendernes Tal over det typiske 
hos Hvalerne fra forste Ferd maaske var indledet ved, at Melke-Kindtzender 
optoges i det blivende Tandseet, blev fremsat i 1882 (Vidensk. Medd. for 
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1882, p. 31 og 40) paa en Tid, da man endnu ikke havde efiervist Spor af 
Tandskifte hos Hvalerne. Samme Mening forsvaredes af Max Weber 
(Urspr. der Cetaceen, 1886, p. 195 og 199); men han forlod den igjen (Die 
Sduget., 1904, p. 567), efter at Kiikenthal havde paavist Antydninger af 
Tandskifte; Kiikenthal havde fundet Spor af Anleg til baade Forgeengere 
og Efterfolgere for de Tzender, der hos Hvalerne optrede som det blivende 
Set (men som han regner for Melketeender). Maaske er Tanken urigtig; 
men nogen Nedvendighed for at opgive den er der dog ikke i det, der hidtil 
foreligger; det var jo kun en Del af Melketandsettet, kun 4 Kindtznder, 
der mentes optagen i det blivende Szt (det var udtrykkelig sagt, at en For- 
hgjelse af Kindtzendernes Tal ved andre Midler end Optagelse af Melke- 
tender, ved Deling eller ved Nydannelse, var nodvendig som Forklaring, 
naar Kindtendernes Tal oversteg 11 i hver Kjzbe); og Melketandszttet 
kunde maaske heles igjen efter at have afgivet noget af sit Indhold; i hvert 
Fald er det en Umulighed i det enkelte at folge Tandkimenes Skjebne paa 
deres vilde Veje under Vanslegtning; der er mange Muligheder. 

Trods alle Undersogelser fra de senere Aar over Udviklingen af Hva- 
lernes Tandszt, baade hos Fosteret og i Slegternes Rekke, er man ikke 
naaet til nogen sikker Opfattelse. Kun den Ting er sikker, at Hvalernes 
Tandszt er afledet af Rovdyrenes typiske, at altsaa Tendernes Tal er for- 
hgjet, medens deres Storrelse er svunden ind, og deres Form er bleven 
simpel, og at Tandskifte i alt veesenligt er ophert, skjont der endnu hos 
* Fostre kan paavises Spor af flere Tandszet, ligesom hos forskjellige andre 
Pattedyr, som svage Minder om deres Forfzedre blandt Krybdyr. Men hvor- 
ledes AEndringerne i det enkelte ere gaaede for sig, derom kan man for en Del 
kun gjette. 

Abel er den, der senest har overvejet herhen horende Spergsmaal. Han 
mener nzrmere at kunne vise, hvorledes Tzendernes hgje Tal er fremkommet 
hos Hvalerne; hos Bardehvalerne skal det vere sket paa én Maade, hos 
Tandhvalerne, eller i hvert Fald i Physeteridernes Rekke, paa en anden. 
Men hans Bevisforelse er ikke uimodsigelig. 

For Bardehvalernes Vedkommende gaar Abel ud fra Kiikenthal’s 
Undersogelser. Som kjendt forlaengst, ved Opdagelser af Geoffroy Saint- 
Hilaire og iser Eschricht, findes der hos Fostre af alle Nutidens Barde- 
hvaler skjult i hver Kjzbe en lang Rekke smaa vantrevne Tender med 
kegleformet eller knopformet Krone, der oploses uden nogensinde at bryde” 
frem; jevnlig sees enkelte af disse smaa Tzender at veere indbyrdes forenede; 
oftest er det to, der stede sammen, en sjelden Gang er der set fire for- 
bundne indbyrdes. En Del af sine lagttagelser over Fostertaenderne hos 
Balenoptera musculus, den Art, som han havde haft serlig god Lejlighed 
til at undersoge, sammenfatter Kiikenthal i folgende Ord: »Die Zahl der 
Zahne im Oberkiefer des letzteren Embryos (9: det storste af de undersggte 
Fostre) ist 53, sie liegen saémmtlich in gleich weiten Absténden von einander. 
Bei den kleineren Embryonen betragt die Zahl der Oberkieferzihne, wenn 
wir die mit zwei resp. drei Héckern versehenen Zahne als je einen Zahn 
rechnen, etwas weniger, und zwar haben alsdann die kleinsten Embryonen 
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die geringste Zahnzahl. Zahlen wir jedoch in jedem Oberkiefer die einzel- 
nen Hoécker, so erhalten wir gleichzeitig fiir jeden Kiefer die Zahl 53, 
dieselbe Zah!, welche wir auch bei dem gréssten untersuchten Embryo, 
der keine Doppelzihne besass, aufgefunden haben. Ich habe aus dieser 
Thatsache bereits den Schluss gezogen, dass sich im Laufe der individuellen 
Entwickelung der Bartenwale die Zahne theilen, und dass somit aus den 
verhaltnismassig wenigen, aber mehrhockerigen Zahnen der jiingsten Stadien 
viele, aber einspitzige Zahne werden. Aus den urspringlichen Backzahnen 
entwickelte sich also durch Theilung derselben ein anscheinend homodontes 
Gebiss.« (Unters. an Walthieren, Denkschr. med. naturw. Ges. Jena, 1893, 
p. 431). Herpaa bygger Abel videre. Han mener, at Patriocetus (se Anm. 
14), en tertiar Hval med ret veludviklet Tandszet, med enspidsede For- og 
Hjorneteender og med savtakkede Rande paa Kindtzenderne, er en Stamform 
for de egte Bardehvaler, deres umiddelbare Forgeenger; paa Vejen til Barde- 
hvalerne skulle dens Kindteender vzre so@nderdelte, Randspidserne vere 
blevne til selvsteendige Tender: » Wie wir gesehen haben, besteht das Gebiss 
von Patriocetus Ehrlichi aus sieben zweiwurzligen und siebenspitzigen Ba- 
ckenzahnen, von denen die drei hinteren als Molaren und die vier vorderen 
als Praemolaren zu deuten sind. Daran schliessen sich vorne ein einspitziger 
Eckzahn und die drei einspitzigen Schneidezihne an. Im ganzen stehen also 
11 Zahne in jedem Kiefer. — Wenn wir die Spitzen der Zahne zusanimen- 
zahlen, so dass wir nicht nur die Kronenspitzen der vier vorderen Zahne, 
sondern auch die sieben Zacken der sieben zweiwurzligen Backenzahne als 
Einzelspitzen rechnen, so ergibt sich eine Gesamtsumme von 53 Spitzen, 
also genau derselben Zahl, die wir bei dem in »Einzelzahne« aufgelésten 
Gebiss des Finwalembryos wiederfinden. — Nach diesem Befunde kann es 
keinem Zweifel mehr unterliegen, dass das Patriocetus-Gebiss mit elf Zahn- 
individuen und zusammen 53 Schmelzspitzen den Ausgangspunkt des Barten- 
walgebisses darstellt und dass die Entstehung des letzteren in der Weise er- 
folgt, dass die elf Zahne sich im Verlaufe der ontogenetischen Entwicklung 
in 53 Teile spalten, so dass also schliesslich aus einem siebenspitzigen Back- 
zahn sieben einzelne Spitzen durch Teilung und fortschreitenden Zerfall her- 
vorgehen.« (Die Vorfahren der Bartenwale, Denkschr. Akad. Wissensch. 
Wien, mathem. naturw. KI., Bd. 90, 1914, p. 186—187). — Flere Indvendinger 
maa gjores mod Abel’s Fremstilling. 

Enhver, der har haft at gjore med Teelning af Tender hos Hvaler, véd, 
hvor vexlende Tallene kunne vere. Det er neermest et Seersyn, at Kiiken- 
thal har kunnet finde 5 eller 6 Fostre, eller maaske flere, af Balenoptera 
musculus, der alle havde 53 Tender, eller Tandspidser, i Overkjzeben (se 
Kikenthal’s nermere Redegjorelse i Jenaische Zeitschrift fiir Naturwissen- 
schaft, Bd. XXVI, 1892, p. 481, sammenholdt med hans Arbejde fra 1893, 
l.c.; i andre tre Kjzber vare Tallene mindre, hvad der skal forklares ved, 
at nogle af Teenderne vare oploste). Men selv om det skulde vise sig, at 
B. musculus altid som Foster havde 53 Teender i hver Kjzbe, vilde dette 
vere uden Betydning for Sporgsmaalet om Bardehvalernes oprindelige Tand- 
set. Ingen vil falde paa at regne B. musculus for en af Slegtens oprinde- 
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ligste Arter, tveertimod; den er en af de hojeste, som en af de sterste og 
mest langstrakte. I Slegten findes andre Arter, der staa paa et lavere Trin; 
serlig gjelder det B. rostrata ; og hos denne Art har Eschricht hos to Fostre 
fundet Tzendernes Tal at vere hos det ene omtrent 40 i hver Kjzbe, hos 
det andet i Overkjezben 44, i Underkjzben 40 (Unders. over Hvaldyrene, 
3dje Afhandl., 1845, p. 314 og 316—317); hos to Fostre af samme Art fandt 
Kiikenthal 41 i Underkjzben (Jen. Zeitschr. 1892, p. 485—486). Hos to 
Fostre af en af Slegtens overste Arter, B. gigas (sibbaldii), fandt Kiiken- 
thal 50 i Overkjzben (1. c. p. 486). Hos flere Fostre af Megaptera boops 
har Eschricht fundet fra 46 til 51 Teender i hver Side i Overkjzben, i 
Underkjzben noget frre, mindst 42 (Il. c. p. 311 og 316). Abel siger vel: 
»Bei jenen Bartenwalen, deren Kiefer eine geringere Zahl als 53 Zahnindi- 
viduen aufweisen, handelt es sich entweder um friihere Embryonalstadien, 
wie bei dem von C. Julin beschriebenen Embryo von Balaenoptera rostrata 
von etwa 48 cm. Lange (41 Zahne), oder um Reduktionserscheinungen« (I. c. 
p- 188); men denne Paastand er ganske utilstedelig; Abel har vist selv en 
Folelse deraf; han tilfojer: »In dieser Frage miissten noch eingehendere Un- 
tersuchungen auf breiterer Grundlage angestellt werden, um unsere _ bishe- 
rigen Kenntnisse in dieser Richtung zu erweiterne. 

Hvad Abel siger om Tallet af Tender eller Tandspidser hos Patriocetus, kan 
heller ikke alt staa for en neermere Provelse. Det er ikke sikkert, at Patriocetus 
havde 11 Tender i hver Kjzbe; ingen af de fundne Hovedskaller har hele Kjzx- 
ber, den forreste Del mangler hos dem alle; Tallet 11 er derfor kun en Gjet- 
ning og neppe ret sandsynligt; efter Hovedskallens ovrige Egenskaber skulde 
man vente Afvigelse fra det typiske Tandszet, flere Tender. Af Kindtzenderne 
kjendes kun enkelte nogenlunde hele; at hver af dem skulde have 7 Rand- 
spidser, er kun Gjetning og ikke sandsynligt; hos andre Hvaler med sav- 
takkede Tzender, baade Zeuglodontider og Sqvalodontider, vexler Takkernes 
Tal steerkt; der kjendes ingen Hval, hos hvem der findes samme Tal af 
Takker paa alle Kindteender. Nogle lost fundne Kindtender, der vist med 
Rette ere henregnede til Patriocetus (Sqvalodon ehrlichii), afbildede af Suess 
(Neue Reste von Squalodon aus Linz, Jahrb. d. k. k. geol. Reichsanstalt, Bd. 
XVIII, 1868, p. 287—290, pl. X, fig. 1—3) og gjengivne af Brandt (Unters. 
foss. u. subfoss. Cetaceen Europa’s, Mém. Acad. Imp. Sc. St. Pétersbourg, 
VII. sér., tome XX, Nr. 1, 1873, pl. XXXI, fig. 11—13), vise da ogsaa andre 
Tal, en af dem 9, en anden 10. — Desuden er det tvivlsomt, om Patriocetus 
kan regnes for Stamform for Bardehvalerne; det er ikke udelukket, at den 
ved nzrmere Kjendskab vil vise sig at staa paa et hojere Trin, neermere ved 
typiske Sqvalodontider, som ner knyttet til Agorophius (se Anm. 14). — Kort 
sagt, hele Regnskabet over de 53 Tzender hos Bardehvaler og de 53 Tand- 
spidser hos Patriocetus staar paa de svageste Fodder. 

Om Kiikenthal og Abel i det hele have Ret i deres Opfattelse af 
Bardehvalernes mange smaa Tender som fremkomne ved Deling af ferre, 
storre, savtakkede Tzender, er ogsaa et Sporgsmaal. Der er vel neppe Tvivl 
om, at der maatte kunne foregaa en Deling af Tand-Anleg paa tidlige Trin 
i Tandens Udvikling; men at en Tand, der allerede var formet med savtakket 
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Krone, skulde kunne deles, er ikke sandsynligt; der eri hvert Fald i Barde- 
hvalernes Tilfeelde ikke noget overbevisende i den Henseende, tveertimod, 
og andre Tilfeelde kjendes ikke. »Dobbelttanderne« hos Bardehvalernes 
Fostre er det, der opfattes som takkede Tender i Deling; men de kunne 
bedre tydes paa anden Maade_ Deres Stilling i Tandraden er ganske lune- 
fuld, snart langt fremme, snart i Midten eller langt tilbage; Spidsernes Tal 
er oftest 2, kun en sjelden Gang 4; Spidserne have Udseende af at vere 
af lige Rang, ingen kan kaldes Hovedspids; Spidserne i Dobbeltteenderne 
synes kort sagt at vere smaa vantrevne enspidsede Tzender, der rent tilfzel- 
dig ere komne i hinandens Nerhed og ere voxede sammen, hvad der iszer 
let maatte kunne ske i Fosterets yngste Alder, medens Tandspirerne ere sam- 
mentrzengte i forholdsvis korte Kjaber. Som dannede ved Sammensmeltning 
af Enkeltteender opfattedes Dobbeltteenderne allerede af Eschricht (l.c., p. 
312). — Skulde det vere Tilfeeldet, at der hos Bardehvaierne var foregaaet 
en Deling af savtakkede Tender, maatte de paagjeldende Stamformer vel have 
haft Tzender, hvor Takkerne paa Kronens For- og Bagrand havde stor Selv- 
steendighed og meget ner samme Megtighed som Hovedspidsen: I saa Fald 
kunde der ikke godt tenkes paa Patriocetus som Stamform; hos den ere 
Randspidserne, paa For- og Bagrandene, netop forholdsvis svage i Forhold 
til Hovedspidsen, tilsyneladende ifeerd med at vantrives. | 

Sin Opfattelse af den Maade, hvorpaa de mange smaa Tzender hos Tand- 
hvalerne, eller dog Physeteriderne, ere fremkomne, giver Abel i folgende: 
»Dieser Spezialisationsweg des Gebisses (hos Bardehvalerne) ist fundamental 
~ von jenem verschieden, den wir in der Phylogenese des Physeteridengebisses 
finden. Wie ich 1905 gezeigt habe, tritt auf dem Wege zur Entstehung der 
Squalodontiden zunachst eine starke Vermehrung der mehrwurzeligen, vorn 
und hinten gezackten Backenzahne ein, so dass sich das primitive Archaeo- 
cetengebiss durch Vermehrung der Backenzihne im Pramolarenabschnitt zu 
dem polyodonten Squalodontidengebiss umformt. Aus den Squalodontiden 
sind die Physeteriden hervorgegangen, bei welchen das Gebiss eine Reduk- 
tion erfahrt; dieser Spezialisationsweg fiihrt aber zu einer Vereinfachung der 
Krone, Verschmelzung der bifiden Wurzeln, Reduktion der Zackenreihen am 
Vorder- und Hinterrande der Kronen zu einer krenelierten Leiste und end- 
lich zum ganzlichen Verlust der Schmelzkappens (I. c. p. 187). Her har Abel 
sikkert i Hovedsagen Ret. Der er kun at indvende, at det ikke just kan 
siges, at Abel i sin nermere Redegjorelse (Die phylogenetische Entwicklung 
des Cetaceengebisses und die systematische Stellung der Physeteriden, Ver- 
handl. d. Deutsch. Zool. Ges., 1905, p. 84—96, og Les Odontocétes du Bol- 
dérien, Mém. Mus. Roy. d’Hist. Nat. de Belgique, tome III, 1905) har godt- 
gjort, at det netop er i Forkindteendernes Afsnit, at Tzendernes Tal er for- 
hejet hos Sqvalodontiderne; heller ikke er der Sandsynlighed for, at Physe- 
teriderne netop have deres Oprindelse fra Sqvalodontider; de synes at veere 
udsprungne fra et hojere Trin; de have vist feelles Rod med Delphiniderne. 

Nogen Grund til at tro paa, at Forhojelsen af Tzendernes Tal over det 
typiske hos Mystacoceti og Odontoceti skulde have forskjellig Oprindelse, 
er der forelobig ikke; overfor den store gijennemgaaende Overensstemmelse 
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mellem de to Grupper er det ikke sandsynligt, at der i denne Henseende 
skulde vere en Forskjel. Den Maade, hvorpaa Forhgjelsen er fremkommen 
hos Odontoceti. gjelder sikkert ogsaa for Mystacoceti; de oprindeligste For- 
mer af vist begge Grupper have haft savtakkede Kindtender i Tal over det 
typiske. 


8) S. 67. Det er blevet almindeligt at tro paa, at Hvalernes Stamformer 
have veeret pandserkledte Pattedyr med veludviklede pladeformede Knogler 
i Huden. Varmt Forsvar for denne Mening er fort iser af Kiikenthal 
(serlig i Afsnittet Ueber Rudimente eines Hautpanzers bei Zabnwalen, i 
Vergl.-anat. u. entwickelungsgesch. Unters. an Walthieren, 2. Theil, Denkschr. 
d. med. naturw. Ges. zu Jena, Bd. 3, Heft 2, 1893,+p. 251—258, pl. XVI) og 
af Abel (seerlig i Afsnittet L’armure dermique, i Les Dauphins Longirostres 
du Boldérien, Mém. Mus. Roy. d’Hist. Nat. de Belgique, tome I, 1901, p. 
17—32, med Billeder); Kiikenthal har undersogt Nutidens Hvaler, Abel 
iseer Fortidens. (Hos Abel findes Henvisning til forudgaaende Arbejder om 
Emnet.) Kiikenthal tenker sig, at Hvalerne stamme fra pandserkladte 
Land-Pattedyr, med Pandser mindende om Dasypodider, og at Hvalerne som 
Hav-Dyr have mistet Pandseret, mere eller mindre fuldsteendig; Abel mener, 
i Tilslutning til Dollo, at Pandser ikke har veeret at finde hos Hvalernes 
Stamformer blandt Land-Dyr, men at det er fremkommet hos de forste Hvaler 
i deres Egenskab af Vand-Dyr levende ved Kysten og derefter igjen tabt hos 
de mere udpreegede Hav-Dyr blandt Hvaler. 

Hvad man har at bygge paa, er folgende: 

Sammen med de forste Fund af Zeuglodon-Knogler fra Alabama fulgte 
et Par Stykker Kalksten med nogle indlejrede pladeformede, meget uregel- 
messige Knogler af forskjellig Storrelse. Oplysninger om dem skyldes iszer 
Joh. Miiller (Uber die fossilen Reste der Zeuglodonten von Nordamerica, 
1849, p. 34, pl. XXVII, fig. 7), Carus (Das Kopfskelet des Zeuglodon hy- 
drarchus, Nova Acta Acad. Ces. Leop. Carol., vol. 22, pars 2, 1850, p. 382— 
383, pl. XXXIXA, fig. V), Dames &]aekel (Afsnittet Ueber den Hautpanzer 
der Zeuglodonten, hos Dames, Uber Zeuglodonten aus Aegypten, Palzeontol. 
Abhandl., herausgeg. v. Dames u. Kayser, Bd. V, Heft 5, 1894, p. 219—221, 
med Billed) og Abel (1901, 1. c., p. 24—-27). Fra torste Ferd har der veret 
teenkt paa den Mulighed, at det var Hudknogler af Zeuglodon; ‘men de have 
dog oftest veeret regnede for tvivisomme; maaske var det Knogler af Skjoldet 
af en Havskildpadde som Psephophorus eller lignende; noget afgjorende har 
man oftest ikke turdet sige. Forst Abel regner det for godtgjort, at det er 
Hudknogler af Zeuglodon ;)om et af de paagjeldende Stykker mener han, at 
det ikke kan vere andet end et Stykke Pandser fra Forkanten af en Ryg- 
finne, saaledes ere Pladerne tagformet bejede mod hverandre, paa en Maade 
og i en Form, der ikke er mulig paa nogen Del af Skjoldet af en Skildpadde ; 
som en ikke uvesenlig Grund til at tro paa Tilstedeverelse af Pandser hos 
Zeuglodon regner han Tilstedevzerelsen af Dannelser hos de nulevende Del- 
phinider Neomeris og Phocena, som Kiikenthal tyder som Levninger af 
Pandser. 
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Ved Radoboj i Kroatien er der fundet nogle Levninger af en lille Delfin- 
lignende Hval, Delphinopsis freyerii, opstillet og beskreven af Joh. Miiller 
(Bericht iiber ein neu entdecktes Cetaceum aus Radoboy, Delphinopsis Freyerii, 
Sitzungsber. d. k. Akad. d. Wissensch. Wien, mathem.-naturw. Cl., Bd. X, 
1853, p. 1—6 i Sertryk) og igjen udforlig omtalt og afbildet af H. v. Meyer 
(Delphinopsis Freyeri Miill. aus dem Tertiar-Gebilde von Radoboj in Croatien, 
Palezeontographica, Bd. XI, 1863, p.226—231, pl. XXXIV), hvis Billed er gjengivet 
af Abel (I. c.), der ogsaa selv har undersogt Levningerne. Det var kun tarve- 
lige Levninger, der fandtes, ikke stort mere end Dele af en Luffe, liggende 
i en Stenplade; omkring Haandens Knogler ligge talrige smaa, millimeter- 
brede eller mindre, skiveformede Legemer, hvis Underside er deekket af fine frem- 
staaende Gryn ordnede i jevnsides lobende Linier. Om disse Legemer vare af 
organisk eller uorganisk Oprindelse, synes Joh. Miiller at have ladet uafgjort, 
skjgnt han nermest heldede til den Mening, at de vare Benskeel fra Huden. 
Men H.v. Meyer holdt paa, at de ikke vare organiske; hans Grund var 
iseer, at der spredt mellem dem ligger Korn af ganske lignende Udseende, 
kun uden Tegning, og disse Korn ere ubetinget uorganiske. Abel derimod 
er overbevist om, at de smaa Skiver med Striberne ere Hudknogler. 

Hos Neomeris, der mangler eller saa godt som mangler Rygfinne, er 
Ryggens Hud paa det Sted, hvor Rygfinnen hos dens Slegtninge findes, og 
lengere fremme og tilbage, delt i smaa, ret regelmessig stillede Tavler, hver 
berende en lille Forhojning; lignende smaa Knuder findes, skjont ikke altid, 
hos den neerstaaende Sleegt Phoceena langs Forsiden af Rygfinnen og under- 
- tiden ogsaa spredt andre Steder. Kiikenthal, der noje har undersggt disse 
Dannelser, mener, at det‘er en Slags Skeel, skjont de kun i ret ringe Grad 
i deres nermere Bygning have de Egenskaber, der ellers findes hos Skeel; 
Forklaringen skal veere, at det er Skezel, der ere ifeerd med at vantrives, paa 
Vej til at forsvinde; en medvirkende Grund til at holde dem for Skel er 
det, at der hos nogle uddode Hvaler, Zeugludon og Delphinopsis, er fundet 
Levninger af Skeelkleedning. 

Men mod Kiikenthal’s og Abel’s Opfattelse er noget at indvende. 

Det har vist sig, at Hyzenodontiderne, de oprindeligste Rovdyr, ere Hva- 
lernes Stamformer blandt Land-Dyr; Levninger af Hyzenodontider ere fundne 
i Mzengde mange Steder; men aldrig er der fundet mindste Tegn paa, at 
nogen Hyzenodontide, eller noget andet Rovdyr, har veret pandserbeerende.) — 
Af Zeuglodontider er der fundet Levninger her og der paa Jorden; men intet 
Sted er der, bortset fra Alabama-Fundet, paavist Hudknogler i Forbindelse 
med Skeletterne; havde der vzeret et Hudpandser, vilde der dog vist vere 
fundet et eller andet. Desuden kan det ikke siges at veere godtgjort, at Ala- 
bama-Pladerne ikke ere af en eller anden Slags Skildpadde; den, der selv 
har set de tagformede Kjole paa et Psephophorus-Pandser og set Pandserets 
Brudstykker skudte ind mellem hverandre, vil ikke lade sig overbevise af 
Abel’s Ord i denne Sammenheng. Endelig er det usandsynligt, at Zeuglo- 
don havde Rygfinne, siden den endnu kan mangle (vist ikke er udviklet, 
ikke mistet) hos forskjellige af de nulevende Hvaler, baade Balenider og 


Delphinider. 
Vidensk. Medd. fra Dansk naturh. Foren. Bd 70. 8 
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Delphinopsis-Smaapladerne ere altfor usikre til at give noget Vidnesbyrd. 
Deres Egenskaber ere desuden saa langt fra at minde om, hvad man ellers 
kjender af Hudknogler, at man fristes til snarest at tenke paa en Fejltagelse 
i Tydningen af dem som Hudknogler. 

Smaaknuderne i Huden hos Neomeris og Phocena ere neppe Levninger 
af Hudpandser, snarest helt nye Dannelser. Det er altfor misteenkeligt, at 
ikke noget tilsvarende findes hos lavere staaende Hvaler, men at det netop 
er nogle af de allerhojeste, hos hvem det findes. Knudernes Bygning giver 
heller ikke nogen virkelig Stotte for at tyde dem som Skeel. 

Alt i alt er der ingen Beviser for, at Hvaler eller deres Forfeedre blandt 
Pattedyr nogensinde have haft Hudpandser. 


*) S. 68. Til Sammenligning hidszttes et Par af de vigtigste, selvsten- 
digste Oversigter over Hvalernes Grupper. 


Et grundleggende Arbejde i Retning af at skaffe Klarhed over Hvalernes 
indbyrdes Slegtskab skyldes Flower, der dog kun tog Hensyn til Nutidens 
Hvaler. I 1866 (69), i sin Afhandling om /nia og Pontoporia (Transact. Zool. 
Soc. London, vol. VI, p. 115), gav han folgende Oversigt: 


Cetacea. 
I. Mystacoceti or Balenoidea. 
Balenide. 
Balenine: Balena, Eubaleena. 
Balenopteride. 


Megapterinez: Megaptera. 
Balenopterinz: Physalus, Sibbaldius, Balzenoptera. 
Il. Odontoceti or Delphinoidea. 
Physeteride. 
Physeterine: Physeter, Kogia. 
Ziphiine: Hyperoodon, Berardius, Ziphius, Dioplodon, Micro- 
pteron. 
Platanistide. 
Platanistine: Platanista. 
Iniinz: Pontoporia ?, Inia. 
Delphinide. 
Beluginz: Monodon, Beluga (9: Delphinapterus). 
Delphininz?: Phoczna, Neomeris, Grampus, Orca, Pseudorca, 
Lagenorhynchus, Delphinus, Delphinapterus (9: 
Tursio), Globiocephalus. 


Sin Opfattelse af Forholdet mellem Slaegterne i Familien Delphinidee 
udviklede Flower nermere i 1883 (i Proceed. Zool. Soc. London); hans 
Ordning var da folgende: 

A. 

a. Monodon, Delphinapterus (Beluga). 
b. 
@. Phoceena, Neomeris. 
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8. Cephalorhynchus, Orcella, Orca, Pseudorca, Globiceps, Grampus, 


Feresia, Lagenorhynchus. 
B. 
a. 


@. Delphinus. 
8. Tursiops, Clymenia, Steno. 
b. Sotalia. 


I Hovedsagen den samme Ordning som i 1866 og 83, med storre Klar- 
hed over Slegterne, fulgte Flower i 1891, i An Introduction to the Study 
of Mammals living and extinct, som han udgav i Forening med Lydekker. 
De vigtigste af de uddede Hvaler ere indfojede. Ordningen er folgende: 

Cetacea. 

Mystacoceti, Balenoidea. 
Balenide: Balena, Neobalena, Rhachianectes, Megaptera, Balzeno- 
ptera. Extinct Genera: Cetotherium, Herpetocetus. 
Archeoceti. 
Zeuglodontide: Zeuglodon. 
Odontoceti, Delphinoidea. 

Physeteride. 

Physeterine: Physeter, Cogia. Extinct: Physeterula, Eucetus, 

Physetodon, Scaldicetus, Physodon, Hoplocetus. 

Ziphiine: Hyperoodon, Ziphius, Mesoplodon, Berardius. Ex- 

tinct: Choneziphius. 

Squalodontide: Squalodon. 

Platanistide: Platanista, Inia, Pontoporia. Extinct: Palezeopontoporia 
(Pontistes), Champsodelphis, Schizodelphis, Priscodel- 
phinus, Lophocetus, Ixacanthus, Rhabdosteus, Agabelus. 

Delphinide. 

Group A. Monodon, Delphinapterus, Phoczena, Neomeris, Ce- 
phalorhynchus, Orcella, Orca, Pseudorca, Globicepha- 
lus, Grampus, Feresia, Lagenorhynchus. 

Group B. Delphinus, Tursiops, Prodelphinus, Steno, Sotalia. 


Ner til Flower’s og Lydekker’s Opfattelse slutter sig Max Weber, 
i Die Sdugetiere, 1904. En af de storste Afvigelser er, at der er oprettet en 
egen Familie, Rhachianectid@, for Rhachionectes, og ligeledes en Familie, 
Delphinapteride, for Delphinapterus og Monodon. 


De jordfundne Hvaler har seerlig Abel gransket, og han har sggt at 
finde deres Pladser i Forhold til de nulevende. Foruden i hans Afhandlinger 
om de szrlige Emner ere hans Meninger mere eller mindre udforlig frem- 
satte i hans Skrifter: Die Stammesgeschichte der Meeressdugetiere, Meeres- 
kunde, Sammlung volkstiimlicher Vortrage, 1907; Grundziige der Palaentolo- 
gie der Wirbeltiere, 1912; og Die vorzeitlichen Sdugetiere, 1914. Nogen 
samlet Oversigt har han dog ikke givet undtagen i folgende Stamtra, meddelt 
i hans Afhandling Die Vorfahren der Bartenwale, 1914 (Denkschr. k. Akad. 


Wissensch. Wien, math.-naturw. KI., Bd. 90, p. 221): 
g* 
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Die Stamme der Wale. 
I. Mystacoceti (auct.) II. Delphinoceti (nov.) III. Squaloceti. (nov.) 

(Bliitezeit im Pliocin.) (Bliitezeit in der Gegenwart.) (Bliitezeit im Miocan.) 
Balaeno- Rhachia- Balae- Delphinidae Physete- Ziphii- Eurhino- Platani- 
pteride nectidae nidae ridae dae _ delphidae stidae 

Acrodelphidae 
Phocaenidae 
Squalodontidae 
Patriocetidae Agorophiidae 
? 
Zeuglodon- Microzeuglodon- 
tidae tidae 


Creodontia. 


(Til Acrodelphid@e henfores, af nulevende Slegter, Delphinapterus og 
Monodon, Inia og Pontoporia.) 


True’s Afhandling On the Classification of the Cetacea (Proceed. Amer. 
Philos. Soc. Philadelphia, vol. XLVII, 1908, p. 384—391) er nzrmest en Rede- 
gjorelse for de Meninger, som Abe! havde fremsat i 1905, med nogle Ind- 
vendinger og nogen Tilslutning. 


Til Hvaler, baade levende og uddede, er der givet adskillige Slegtnavne 
foruden dem, der ere opforte i nzerveerende Afhandling. Dels er det Navne, 
der ere velkjendte som enstydige med andre, dels ere de paagjeldende Dyr 
saa lidt.kjendte, at ingen sikker Mening kan haves om dem. Oplysninger 
om alle hidtil brugte Hval-Navne findes hos Trouessart, Catalogus Mam- 
malium tam viventium qvam fossilium, 1897—99, med Supplementum, 1904—5, 
og hos Palmer, Index Generum Mammalium, 1904; mange Navne ere 
ogsaa at finde hos Beddard, A Book of Whales, 1900; udforlig Redegjorelse 
for de nordamerikanske jordfundne Slawgter skyldes Hay, Bibliogr. and Catal. 
of the fossil Vertebrata af North America, Bull. U. S. Geol. Surv., Nr. 179, 
1902. — Urigtig formede Navne, der ikke kunne endelig godkjendes, ere i 
foreliggende Afhandling mzrkede med » «, dog ikke i Gjengivelser af an- 
dres Ord. 


) §. 71. Hvirvelraderne af den korthvirvlede zgyptiske »Zeuglodon« 
osiris (iser Stromer, Beitr. Paldontol. u. Geol. Osterreich-Ungarns etc., 
Bd. XXI, 1908, pl. IV, fig. 1) og af den langhvirvlede amerikanske Z. cetoides 
(iser Gidley, Proceed. U.S. National Mus., vol. 44, 1913, pl. 81) ere i den 
Grad forskjellige, at der efter seedvanlig Maalestok ikke kan vere Tale om 
at holde de paagjeldende Dyr i samme Slegt, saaledes som det hidtil har 


a 


117 


veret gjort. Z. cetoides er Typen for Slegten Zeuglodon. Tilfeldigvis er 
der ikke givet noget eget Slegtnavn, der med fuld Ret kunde bruges for den 
Slegt, hvortil »Zeuglodon« osiris horer. Men Navnet Prozeuglodon synes 
at maatte blive ledigt og kunde da med nogen Ret bruges. Det er givet af 
Andrews (iszer Tert. Vertebr. of the Faytiim, Egypt, 1906) for en Del eoczene 
Hval-Levninger fra AAgypten, som han sammenfattede under Navnet P. atrox ; 
men efter Stromer er Typen for Arten, en Hovedskal, og nogle af de andre 
Levninger tilhorende den tidligere opstillede Zeuglodon isis, der vist med 
Rette er kaldt Zeuglodon, medens atter andre Levninger tilhore »Z.« osiris. 
Paa en Maade har da »Z.« osiris ogsaa veret kaldt Prozeuglodon. — Mulig- 
vis vil Navnet Doryodon (»Dorudon«) kunne bruges for den paagjeldende 
korthvirvlede Slzgt eller, hvis der er flere korthvirvlede Slegter, da for en af 
dem (se blandt andre Leidy, Journ. Acad. Nat. Sc. Philadelphia, 2. ser., vol. VII, 
1869, p. 428—431, og Lucas, Proceed. U.S. National Mus., vol. XXIII, 1900, 
p. 331); men endnu er Doryodon ikke tilstrekkelig kjendt, end ikke efter 
at True (Bull. Mus. Comp. Zool. at Harvard Coll., vol. LII, Nr. 4, 1908, p. 
65—78, pl. 1—3) har gjennemgaaet de Stykker, hvorefter Gibbes i sin Tid 
havde grundet Slegten; de paagjeldende Levninger ere altfor ufuldstendige. 
— For den korthvirviede amerikanske »Zeuglodon brachyspondylus minor« 
Joh. Miller & Stromer, som True sammenholder med Doryodon og 
finder forskjellig, foreslaar True (I. c.) at oprette en ny Slegt Zygorhiza; 
men Forholdet mellem denne og »Zeuglodon« osiris er heller ikke oplyst. 


*") S. 72. Beekkenben og Laarben af Zeuglodon cetoides ere beSkrevne 
og afbildede af Lucas (Proceed. U. S. National Mus., vol. XXIII, 1900, p. 
327—331, pl. V—VII). Baade hojre og venstre Bekkenben vare fundne 
sammen med en Hvirvelrad, liggende paa det Sted i Forhold til Hvirvlerne, 
hvor man skulde vente at finde dem. Trods dette erklerede Abel de 
paagjeldende Knogler for Ravnenzebsben af en keempestor Fugl, som han 
kaldte »Alabamornis« gigantea (Ueber den als Beckengiirtel von Zeuglodon 
beschriebenen Schultergiirtel eines Vogels aus dem Eocain von Alabama, 
Centralblatt fiir Mineralogie, Geologie und Paldontologie, Jahrg. 1906, Nr. 15, 
p. 450—458, med Billeder). Stromer (Beitr. z. Palaontol. u. Geol. Osterrich- 
Ungarns etc., Bd. XXI, 1908, p. 146) har fremsat Tvivl om Rigtigheden af 
Abel’s Tydning, og Gidley (Proceed. U. S. National Mus., vol. 44, 1913, 
p. 649—654, med Billeder), der paany har undersogt de paagjeldende Knogler, 
har helt forkastet den. Der kan vanskelig tvivles om, at Lucas og Gidley 
have Ret. 


*) S. 73. Om Zeuglodontid@ iser: “# 

Joh. Miller: Uber die fossilen Reste der Zeuglodonten von Nordamerica 
mit Riicksicht auf die europdischen Reste aus dieser Familie, 1849, p. 
1—38, pl. I—XXVII. 

Carus: Das Kopfskelet des Zeuglodon hydrarchus; Nova Acta Acad. Ces. 
Leop. Carol., vol. 22, pars 2, 1850, p. 373—390, pl. XXXIX A & B. 
Brandt: Untersuchungen iiber die fossilen und subfossilen Cetaceen Euro- 
pa’s; Mém. Acad. Imp. Sc. St. Petersburg, VH.-sér., tome XX, Nr. 1, 1873, 

Afsnit p. 291—313, 334—340, pl. XXXIV. Zeuglodon. 
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Hector: Notes on New Zealand Cetacea, recent and fossil; Transactions 
and Proceedings of the New Zealand Institute 1880, vol. XIII, 1881, p. 
434— 436, pl. XVII. »Kekenodon«. 

Lydekker: On Zeuglodont and other Cetacean Remains from the Tertiary 
of the Caucasus; Proceed. Zool. Soc. London, 1892, Afsnit p. 558—561, 
pl. XXXVI. Zeuglodon, 3 partim Microzeuglodon. 

Dames: Uber Zeuglodonten aus Aegypten und die Beziehungen der Ar- 
cheoceten zu den iibrigen Cetaceen; Palseontologische Abhandlungen 
herausgeg. von Dames und Kayser, Bd. V, Heft 5, 1894, p. 136, pl. I—VII. 

Lucas: The Pelvic Girdle of Zeuglodon, Basilosaurus cetoides (Owen), with 
notes on other portions of the skeleton; Proceed. U.S. National Museum, 
vol. XXII, 1900, p. 327—331, pl. V—VILI. 

Abel: Les Dauphins Longirostres du Boldérien des Environs d’Anvers; Mém. 
Mus. Roy. d’Hist. Nat. de Belgique, tome I, 1901, Afsnit p. 8—9, 24—32. 
Om. Tandset og Hudpandser hos Zeuglodon. 

Stromer: Zeuglodon-Reste aus dem oberen Mitteleocin des Fajim; Bei- 
trige zur Paldontologie und Geologie Osterreich-Ungarns und des Orients, ~ 
Bd. XV, Heft II og III, 1903, p. 65—100, pl. VHI—XI. Zeuglodon, ad 
tildels Prozeuglodon. 

E. Fraas: Neue Zeuglodonten aus dem unteren Mitteleocin von Mokattam 
bei Cairo; Geologische und Palzontologische Abhandlungen herausgeg. 
von Koken, Bd.-X,Heft-3, 1904, p. 199 -220, pl. X—XII. Protocetus 
og Mesocetus, senere Kaldet Eocetus. 

Abel: Les Odotoncétes du Boldérien d’Anvers; Mém. Mus. Roy. d’Hist. Nat. 
de Belgique, tome III, 1905, Afsnit p. 21—25. Om Tandszt hos Zeuglo- 
dontider. 

Andrews: A descr. Catal. of the Tertiary Vertebrata of the Fayim, Egypt, 
1906, p. 235—357, pl. XX, XXI. Zeuglodon, Prozeuglodon. 

Stromer: Die Urwale (Archaeoceti); Anatomischer Anzeiger, Bd. XXXIII, 
1908, p. 81—88, pl. I. En kort Oversigt over det vigtigste af Indholdet 
af neeste Afhandling. 1 Tavleforklaringen bruges Navnet: Zeuglodon 
(Dorudon) ostris; i den neste Afhandling er denne Brug af »Dorudon« 
frafalden. 

Stromer: Die Archzoceti des Agyptischen Eozins; Beitr. Paldontol. u. Geol. 
Osterreich-Ungarns u. des Orients, Bd. XXI, 1908, p. 106—178, pl. IV— 
VII. Protocetus, Eocetus, Zeuglodon, Prozeuglodon. 

True: The fossil Cetacean, Dorudon serratus Gibbes, Bull. of the Museum 
of Comparative Zoology at Harvard College, vol. LIT, Nr-4, 1908, p. 
65—78, pl. 1—3. »Dorudon«, & Doryodon, og Zygorhiza. 

Gidley: A recently mounted Zeuglodon skeleton in the United States Na- 
tional Museum; Proceed. U.S. National Mus., vol. 44, 1913, p.649—654, 
pl. 81, 82, og Billeder i Texten. 


»Kekenodon« er opstillet af Hector (1881, 1. c.) efter Levninger fra 
eoceene Lag paa Ny Zeland. Hvad der er fundet, er ikke stort andet end 
en Del lose Tender, der vise stor Lighed med Zeuglodon ; men nogen sikker 
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Forestilling om de nzrmere Slegtskabs-Forhold er det ikke muligt at faa. — 
Hall (Proceed. Roy. Soc. of Victoria, new ser., vol. XXIII, part II, 1911, p. 
262) henforer den til Sqvalodontidw, men giver ingen Grunde. 


Microzeuglodon er opstillet af Stromer (Beitr. Paldontol. u. Geol. 
Osterreich-Ungarns, Bd. XV, 1903, p. 89) og godkjendt af Abel (Odontocétes 
du Boldérien, 1905, p. 35). Grundlaget for Slagten er Lydekker’s Zeug- 
lodon caucasicus (Proceed. Zool. Soc. London, 1892, p. 559—561, pl. XXXVI), 
opstillet efter nogle faa, ikke sikkert sammenhgrende Levninger fra en tertizer 
Aflejring i Kaukasus: et lille Stykke af en Underkjazbe med fire Kindtaender, 
af hvilke kun to nogenlunde hele, med Kronen savtakket baade i For- og 
Bagrand, en Overarm og en Halehvirvel. Abel regnede den forst til Sqva- 
lodontiderne, senere stillede han den i en egen Familie; den spiller en stor 
Rolle i hans Undersggelser over Hvalernes Afstamning, om med Rette eller 
ej, vil maaske Tiden vise; forelobig er den altfor lidt kjendt til, at noget 
sikkert kan bygges paa den. 


Eocetus, opstillet af Fraas (forst kaldet Mesocetus Fraas, nec Van 
Beneden, nec Moreno), menes at vere et Mellemled mellem Protocetus 
og Zeuglodon, med lange Hvirvler. Levningerne ere endnu for usikre til, 
at en Dom kan feeldes. 


18) §. 77. Kiikenthal (Vergl.-anat. etc. Unters. an Walthieren, Denkschr. 
medic.-naturw. Ges. Jena, Bd. 3, Heft 2, 1893, p. 291) mener, at den Knogle 
i Haanden hos Balena mysticetus, der almindelig regnes for en Levning af 
1ste Finger, et 1ste Mellemhaandsben, ikke er dette, men en forforste Finger, 
en Prepollex, til Trods for, at samme Knogle hos Balena australis (som 
det ogsaa kan sees paa to Skeletter i Kjobenhavn) kan beere to veludviklede 
Fingerled, hvad ikke ellers er set paa nogen »Prepollex« ; og om den Finger, 
der er den izngste og almindelig regnes for 3dje, mener han, at den ikke 
er dette, men at den er 2den Finger, og at 3dje Finger mangler. Grunden 
til denne meerkelige Tydning er vel nermest et Onske om at finde Over- 
ensstemmelse med Bal@noptera, hos hvem han tror at have godtgjort, at 
3dje Finger mangler, ikke 1ste, som ellers regnet. Hvis Iste Finger fandtes 
hos Balana, i mere eller mindre vantreven Tilstand, laa det ner at tro, at 
det var denne Finger, der mangler hos dens nere Slegtning Bal@noptera, 
der kun har 4 Fingre; men denne Tro vil Kiikenthal ikke tillade. Han 
har enkelte Gange hos Balwnoptera musculus fundet noget, der ligner et 
Par losrevne vanslegtede Fingerled liggende i Haandfladen mellem de Fingre, 
der sedvanlig kaldes 3dje og 4de; denne Dannelse opfatter Kiikenthal 
som Levning af 3dje Finger, som Bevis for, at det er 3dje Finger, der mang- 
ler i den firfingrede Haand. Indsigelse mod Kiikenthal’s Tydning er alle- 
rede gjort af Braun og Kunze (se Kunze, Zool. Jahrb., Abt. f. Anat. etc., 
Bd. 32, Heft 4, 1912, p. 639—641). Der kan ikke veere Tvivl om, at det her 
gjelder en Misdannelse, en overtallig Finger, en Slags Fordobling af en af 
Fingrene; Tilbgjeligheder i den Retning ere jo ikke sjeldne hos Hvalerne, 
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der i det hele vise stor Ligegyldighed for Enkeltheder i Bygningen af deres 
vanslegtede Haand. 


*) S. 79. Om Balenide iser (Af de mange Verker, der handle om 
Hvaler, kunde endnu flere have Krav paa at neevnes; Udvalget her, og i de 
tilsvarende Fortegnelser for andre Familiers Vedkommende, er noget vilkaar- 
ligt. Der har mest veret lagt Vegt paa Henvisning til Afhandlinger, der 
oplyse om Hvalernes forskjellige Former, og szrlig til Arbejder, der give 
Billeder af de jordfundne Hvaler.): 

Cuvier: Recherches sur les Ossemens fossiles, 4. éd., tome VIII, 2. part., 
1836, p. 250—321, Atlas, pl. 226—228, med Billeder af Hovedskaller og 
andre Skelet-Dele af Balewna, Balenoptera, Megaptera, Plesiocetus, 
mest under andre Navne. 

Eschricht: Undersogelser over Hvaldyrene, 2den Afhandl., Anatomisk 
_Beskr. af de ydre Fosterformer hos to nordiske Finhval-Arter; Kgl. Dan- 
ske Vidensk. Selsk. naturv. mathem. Afhandl., 11te Del, 1845, p. 203— 
279. 3dje Afhandl., Om Fosterformerne i Bardehvalernes Erneerings- og 
Forplantelsesredskaber; ibd., p. 281—320, pl. I—IV. 5te Afhandl., Fin- 
hvalernes Osteologi og Artsadskillelse; ibd., 12te Del, 1846, p. 225—396, 
pl. IV—XVI. Balenoptera, Megaptera. Billeder af Hovedskaller og 
andre Skelet-Dele af Fostre og af voxne, af Ydre og andet. 

Eschricht og Reinhardt: Om Nordhvalen (Balena mysticetus L.); Kgl. 
Danske Vidensk. Selsk. Skrifter, 5te R., naturv. mathem. Afd., 5te Bd., 
1861, p. 433—592, pl. I—VI. Billeder af Ydre, helt Skelet, Hovedskal 
af voxen og Unge og andet af Balwna, af Hovedskaller af Bala@noptera 
og Megaptera. 

Malm: Monographie illustrée du Baleinoptére trouvé le 29 Octobre 1865 
sur la céte occidentale de Suéde, 1867, p. 1—110, pl. 1—20, med Bille- 
der af Ydre, nogle Skelet-Dele og andet af Balwnoptera caroline, 9: 
B. gigas, sibbaldii. 

Eschricht: Ni Tavler til Oplysning af Hvaldyrenes Bygning, med Forkla- 
ring af Reinhardt; Kgl. Danske Vidensk. Selsk. Skrifter, 5te R., naturv. 
mathem. Afd., Bd. 9, I, 1869. Paa Tavle I og II findes Billeder af Ho- 
vedskallen af Foster af Balewna japonica, 9: B. australis. 

Van Beneden et Gervais: Ostéographie des Cétacés vivants et fossiles, 
Text & Atlas, 1868—80, p. 1—634, 67 pl. I Retning af Billedstof, for 
baade nulevende og uddade Hvalers Vedkommende, det righoldigste Vzerk, 
der findes. Om Balzniderne handles serlig p. 29—291, pl. I—XVII. 

Dwight: Descr. of the Whale (Baleenoptera musculus auct.) in the posses- 
sion of the Society, with remarks on the classification otf Fin Whales; 
Memoirs of the Boston Soc. of Natural History, vol. II, 1871—78, p. 
203—230, pl. VI, VII. Ydre og Skelet. 

Brandt: Untersuchungen iiber die fossilen und subfossilen Cetaceen Euro- 
pa’s: Mém. Acad. Imp. Sc. St. Pétersbourg, VII. sér., tome XX, Nr. 1, 
1873, p. 1—372, pl. I—XXXIV. Indeholder Afsnit, p 18—202, om de 
dengang kjendte jordfundne Baleenider, blandt dem Cetotherium og Ple- 
siocetus. Om Patriocetus desuden, se under Sqvalodontider. 
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Brandt: Erganzungen zu den fossilen Cetaceen Europa’s; ibd., tome XXI, 
Nr. 6, 1874, p. 1—54, pl. I—V. Indeholder Afsnit om Bardehvaler, p. 
2—12, pl. I. ; 

Capellini: Della Balena di Taranto vonfrontata con quella della Nuova 
Zelanda e con talune fossili del Belgio e della Toscana; Memorie dell’ 
Accademia delle Scienze dell’ Istituto di Bologna, ser. III, tomo VII, 
1877, p. 1—34, pl. I—III, med Billeder af Ydre, Trommeben, Oreknogler, 
Neeseben, Halshvirvler og andet. Balcena tarentina, 9: B. australis. 

Gasco: Intorno alla Balena presa in Taranto nel Febbrajo 1877; Atti della 
Reale Accademia delle Scienze Fisiche e Matematiche, Napoli, vol. VII, 
1878, p. 1—47, pl. I—IX, med Billeder af Ydre, Hovedskal, andre Skelet- 
Dele og andet. Balana biscayensis, 9: B. australis. 

Gasco: La Balaena Macleayius del Museo di Parigi; Annali del Museo 
Civico di Storia Naturale di Genova, vol. XIV, 1879, p. 509-551. Ba- 
lena australis. Beskrivelse af Skelet. 

Gasco: Il Balenotto catturato nel 1854 a San Sebastiano (Spagna), Balaena 
biscayensis, Eschricht, per la prima volta descritto; ibd., p. 573—608. 
Beskrivelse af Skelet. ~ 

Van Beneden: Description des Ossements fossiles des environs d’Anvers, 
2. partie, Genres Balenula, Balena et Baleenotus; Annales du Musée 
Royal d’Hist. Nat. de Belgique, série paléontol., tome IV, Text, 1880, p. 
1—83, Atlas, 1878, pl. 1—39. 3. partie, Genres Megaptera, Balzenoptera, 
Burtinopsis et Erpetocetus; ibd.,.tome VIII, 1882, Text, p. 1—90, Atlas, 
pl. 1—109. 4. partie, Genre Plesiocetus; ibd., tome IX, 1885, Text, p. 
1—40, Atlas, pl. 1—30. 5. partie, Genres Amphicetus, Heterocetus, 
Mesocetus, Idiocetus et Isocetus; ibd., tome MUU, -11886;) Text, p: 1—139, 
Atlas, pl. 1—75. 

Burmeister: Atlas de la Description Physique de la République Argen- 
tine, 2. section, Mammiféres, 1. Liefer., Die Bartenwale der Argentini- 
schen Kiisten, 1881, Text, p. 3—40, Planches, p. I—VII. Mest om 
Balenoptera. Billeder af Ydre, Hovedskaller, Hvirvelrader og andre © 
Skelet-Dele. 

Struthers: On the bones, articulations and muscles of the rudimentary 
hind-limb of the Greenland Right-Whale, Baleena mysticetus; Journal of 
Anatomy and Physiology, vol. XV, 1881, p. 141—176, pl. XIV—XVII; 
ibid., p. 301-—321. 

Malm: Skelettdelar af Hval insamlade under Expeditionen med Vega 1878 
—1880; Bihang till K. Svenska Vet. Akad. Handlingar, Bd. 8, Nr. 4, 1883, 
Afsnit p. 17—98, med Billeder af Dele af Hovedskaller og andet af Rha- 
chionectes og Balcna. a 

Tullberg: Bau und Entwicklung der Barten bei Balezenoptera Sibbaldii ; ; 
Nova Acta Reg. Soc. Sc. Upsal., Ser. III, 1883, p. 1—36, pl. I—VII. 

Delage: Histoire du Baleenoptera musculus échoué sur la plage de Langrune ; 
Archives de Zoologie expérimentale et générale, 2. sér., tome III bis, 
1885, p. 1—152, pl. I—XXI. Ydre og Anatomi. 

H. P. Gervais: Sur une nouvelle espéce de Mégaptére (Megaptera indica) 
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provenant du Golfe Persique; Nouvelles Archives du Muséum d’Hist. 
Nat. de Paris, 2: sér., tome 2, 1887—88, p. 199-—218, pl. XVHI—XX. Bil- 
leder af Skelet og Hovedskal. 

Struthers: Memoir on the anatomy of the Humpback-Whale, Megaptera 
longimana; Reprint from the »Journal of Anatomy and Physiology<, 
1887—89, p. 1—189, pl. I—VI. 

Graells: Las Ballenas en las! costas ocednicas de Espana; Memorias de 
la Real Academia de Ciencias exactas fisicas y naturales, tomo XIII, parte 
3, 1889, p. 1—115, pl. I—IX. Handler mest om Balena biscayensis 
(9: B. australis) fra San Sebastian. Billeder af Ydre, Hovedskal, Skelet. 

Rios Rial: La Ballena Euskara, 1890, p. 1—105. Balana australis, mest 
om Skeletterne fra San Sebastian. 

Lydekker: Cetacean skulls from Patagonia; Anales del Museo de La Plata, 
Paleontologia Argentina, II, 1893, Afsnit p.2—4, pl. I. Cetotherium. 
Struthers: On the rudimentary hind-limb of a Great Fin-Whale, Balz- 
noptera musculus, in comparison with those of the Humpback Whale 
and the Greenland Right-Whale; Journal of Anatomy and Physiology, 

vol XXVII, 1893, p. 291—335, pl. XVII—XxX. 

Struthers: On the carpus of the Greenland Right-Whale, Balzena mysti- 
cetus, and of Fin-Whales; Journal of Anatomy and Physiology, vol. XXIX, 
1895, p. 145—187, pl. HH—IV. 

Beddard: Contrib. towards a knowledge of the osteology of the Pigmy 
Whale (Neobalena marginata); Transact. Zool. Soc. London, vol. XVI, 
part II, no. 1, 1901, p. 87—114, pl. VI[—IX. 

Racovitza: Cétacés; Expédition Antarctique Belge, Résultats du Voyage 
du S. Y. Belgica en 1897—99, Rapports Scientifiques, Zoologie, 1903, p. 
1—142, pl. I-IV. Indeholder mange Oplysninger om Hvalernes, iszr 
Bardehvalernes, Ydre og Levemaade og giver talrige Henvisninger til tid- 
ligere Arbejder om Emnet. 

True: The Whalebone Whales of the Western North Atlantic compared with 
those occurring in European Waters with some observations on the spe- 
cies of the North Pacific; Smithsonian Contributions to Knowledge, vol. 

XXXII, 1904, p. 1—332, pl. 1—50. Handler om Arter af Slegterne 
Balcna, Rhachionectes, Balanoptera, Megaptera. Talrige Billeder, iszer 
af Hovedskaller og Ydre. Udforlig Henvisning til tidligere Arbejder om 
Emnet. 

Turner: The Right Whale of the North Atlantic, Baleena biscayensis: its 
skeleton described and compared with that of the Greenland Right Whale; 
Transact. Roy. Soc. Edinburgh, vol. XEVIII, 1913, p. 889-—922, pl. I—III, 
og med Billeder i Texten. 

Abel: Die Vorfahren der Bartenwale; Denkschriften der k. Akad. der 
Wissensch. Wien, mathem. naturw. K1., Bd. 90, 1914, p. 155—224, pl. 
I—XIl. Patriocetus, Agriocetus. Oversigt over Bardehvalernes Op- 
rindelse. f el A 

Roy C. Andrews: Monographs of the Pacific Cetacea, I, The California 
Gray Whale (Rhachianectes glaucus); Mem. of the American Museum 
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of Nat. Hist., new ser., vol. I, part V, 1914, p. 227—287, pl. XIX—XXVIII, 
med Billeder af Ydre og af alle Skelettets Dele. 

Roy C. Andrews: The Sei Whale (Balzenoptera borealis); Mem. Amer. Mus. 
Nat. Hist., new ser., vol. I, part VI, 1916, p. 289—388, pl. XXIX—XLII, 
med Billeder af Ydre og alle Skelettets Dele. 

G. M. Allen: The Whalebone Whales of New England; Memoirs of the 
Boston Soc. of Nat. Hist. vol. 8, Nr. 2, 1916, p. 105—322, pl. 8--16, 
med mest Billeder af Ydre. Balena, Balenoptera, Megaptera. 


Foruden Plesiocetus og Cetotherium er der opstillet mange Slegter af 
jordfundne Baleenider, iseer i Arbejder af Van Beneden, Brandt og 
Cope; men Grundlaget for de fleste er tarveligt. H. Winge (Om Plesio- 
cetus og Sqvalodon fra Danmark, Vidensk Medd. Naturhist. Foren., 1909) 
har sogt at veerdseette en Rekke af de paagjeldende Slegter: Aulocetus, 
Mesoteras, Cetotheriopsis, Megapteropsis, »Burtinopsis«, Herpetocetus, Eu- 
cetotherium, Plesiocetopsis, Cetotheriophanes, Cetotheriomorphus, Idiocetus, 
Heterocetus, Amphicetus, Mesocetus, Isocetus, Pachycetus, Siphonocetus, 
Ulias, Tretulias, Metopocetus, Cephalotropis, Rhegnopsis. Det viser sig, at 
der for de flestes Vedkommende neppe har veeret Grund til at skjelne dem fra 
Plesiocetus eller Cetotherium eller fra nulevende Slegter, og at de faa, der synes 
mere ejendommelige, ere saa lidt kjendte, at de neppe kunne indordnes. True 
(The Genera of Fossil Whalebone Whales allied to Baleenoptera, Smithsonian 
Miscellaneous Collections, vol. 59, nr. 6, publ. 2081, 1912, p. 1—8), der senere 
har gjennemgaaet Spergsmaalet, er i alt veesenligt kommen til samme Mening. 


Agriocetus er snarest en Bardehval, men for lidt kjendt til at kunne 
indordnes. Den er opstillet af Abel (1914, l.c., p. 188—194, pl. IV, V, VIJ) 
efter en meget mangelfuld og uklar Hjernekasse fra tertizre Lag ved Linz, 
af tidligere Forskere henfort til Sqvalodon. Abel regner den for en ner 
Slegtning af Patriocetus, et Skridt nzrmere ved zgte Bardehvaler. Forst 
bedre Fund ville vise, om han har Ret eller ej. 


Til Familien Balewnid@, saaledes som den opfattes i neerveerende Af- 
handling, horer maaske Patriocetus; men den kjendes ikke tilstrekkelig til 
at kunne indordnes endelig. Den er opstillet af Abel (1914, l.c.), der har 
gjort udforlig Rede for de paagjeldende Levningers Historie. Grundlaget var 
dels nogle ret tarvelige Stykker, der for oftere have veret omtalte under 
Navnet Sqvalodon ehrlichii, dels en ret velbevaret, senere funden Hoved- 
skal, alt fra tertizare Lag ved Linz. Hvis Abel’s Tydninger og Gjetninger 
ere rigtige, har han sikkert Ret i at regne Patriocetus for en Stamform for 
de zgte Bardehvaler; Abel henforer den til Arch@woceti eller lader det dog 
uafgjort, om den skal regnes til Arch@oceti eller Mystacoceti (Die vorzeitl. 
Sauget., 1914, p. 88); snarest vilde den vere at regne for en Bardehval, en 
Balznide, med Tandszt, der endnu gjorde Tjeneste. Men der er Grund til 
at tvivle om et og andet i Abel’s Fremstilling. 

Patriocetus har i Hovedskallen en paafaldende stor Lighed med Agoro- 
phius, en Lighed, der allerede er set af Brandt (1873, l.c., p. 324), skjont 
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de Levninger, der dengang forelaa, kun vare ret ubetydelige; og Agorophius 
horer uomtvistelig til Tandhvalernes Rekke, som en ner Slegtning af Sqva- 
lodon. Den Egenskab, der stiller Agorophius til Odontoceti i Modsztning 
til Mystacoceti, er, at Overkjzbebenet bagest skyder, sig pladeformet ud over 
Pandebenets Pre. supraorbitalis, ikke standser foran den eller skyder sig ind- 
under den eller ngjes med tillige at overdekke den med en smal Rand 
forrest. Efter den store Overensstemmelse, der ellers findes mellem Hoved- 
skallerne af Agorophius og Patriocetus, skulde man vente, at de to Slegter 
ogsaa i denne Henseende lignede hinanden; men efter Abel’s Fremstilling 
er Patriocetus heri som Bardehvalerne. Efter de fotografiske Billeder, der 
ledsage Abel’s Afhandling, er det neppe muligt at se, om hans Tydning af 
Forholdene er rigtig eller ej; dertil er Hovedskallen for meget forvitret og 
uklar. Noget er der dog i hans Beskrivelse af Greendsen mellem Overkjzbe- 
ben og Pandeben, der vist maa vere urigtigt eller dog maa vekke Tvivl: 
Han siger om Overkjzbebenet, at det, inderst og bagest, ikke straekker sig 
ner saa langt tilbage som Mellemkjzbebenets Pre. nasalis, som derimod paa 
szedvanlig Maade, som hos andre Hvaler, streekker sig op, langt bagud, langs 
Ydersiden af Neesebenet og lzngere. Men der er ellers ingen Hvaler, hver- 
ken af Arch@oceti, Mystacoceti eller Odontoceti, hos hvem Overkjzbebenet 
inderst og bagest ikke naar lige saa langt tilbage som Mellemkjzbebenet eller 
endnu lengere, skydende sig op over Pandebenet; det er en Arv fra For- 
feedrene blandt Rovdyr eller endnu fjernere Forfedre. Abel siger vel (1.c., 
p. 162), at Patriocetus i denne Henseende ligner Rhachionectes, en af de 
nulevende Bardehvaler; men dette er en Fejltagelse; paa det ene af de Bil- 
leder af Hovedskallen af Rhachionectes, der skyldes Andrews (1914, l.c, 
pl. XXV), sees netop tydelig, at en lang Udveext fra Overkizebebenet streekker 
sig langs Mellemkjzbebenets Yderside til dets bageste Ende, og Andrews 
beskriver det saaledes (p. 261); paa det andet af Andrews’ Billeder sees 
Udvexten ikke; den er ojensynlig afbrakket, ligeledes paa de Billeder, der 
skyldes Van Beneden (Bull. Acad. Roy. des sciences, des lettres et des 
beaux arts de Belgique, 2. sér., tome XLIII, Nr. 2, Febr. 1877, pl.) og True 
(1904, l. c., pl. 47, fig. 1), og som forestille den samme Hovedskal (True’s 
Billed er det, hvorti! Abel henviser). En lignende Skade maa sikkert Ho- 
vedskallen af Patriocetus have lidt; og kan denne Udveext vere afbrekket 
uden at efterlade sig igjnefaldende Spor, maatte det samme kunne gijelde en 
tynd pladeformet Udvext, der har dakket Pandebenets Pre. supraorbitalis. 
Hvor let noget saadant kan ske, viser Typen for Agorophius (afbildet af 
Leidy, under Navnet Sqvalodon pygmeus, Journ. Acad. Nat. Sc. Philadel- 
phia, 2. ser., vol. VII, 1869, pl. XXIX, og af True, Smithson. Inst. publ. Nr. 
1694, 1907, pl.); paa Hovedskallens hojre Side ere store Dele af Overkjzbe- 
benets pladeformede Udveexter over Pandebenets Prc. supraorbitalis afbreek- 
kede, uden at have efterladt sig iojnefaldende Spor paa Pandebenet. 

Ogsaa i Abel’s Fremstilling af Tandszttet hos Patriocetus er der for- 
skjelligt, der er tvivilsomt. Han opgiver, at Tandszttet er det for Placentalia 
typiske, 11 Tender i hver Kjzbe; men hvorledes han er kommen til denne 
Overbevisning, er ikke at se. Den paagjeldende bedste Hovedskal mangler 
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forreste Del af baade Over- og Underkjzbe, og det er ikke muligt at sige, 
hvor meget der mangler, eller hvor mange Tender der have siddet i de 
manglende Stykker; af Teender fastsiddende i Kjzberne kjendes nzsten kun 
Stumper, tildels kun Rodderne; desuden haves nogle lost fundne Tzender, 
hvis Indordning i Kjeberne ikke er sikker; det kan kun siges, at nogle 
Tzender have vzret simpelt kegleformede med enkelt Rod, og at de fleste 
Kindteender havde savtakket Krone og dobbelt Rod. Alt i alt foreligger der 
ikke tilstraeekkeligt til at oplyse om Tandszttet i alle Henseender. Det er 
ikke sandsynligt, at Abel skulde have Ret i sin Tro, at Tandseettet har veeret 
det typiske; en Hval som Patriocetus, hvis Hovedskal allerede var hgjt ud- 
viklet i Retning af de overste Hvaler, har neppe kunnet have omtrent samme 
Tandszt som Zeuglodonterne; snarest har Teendernes Tal veret forhejet over 
det typiske, som det er, eller har veret, hos alle i den Henseende kjendte 
Mystacoceti og Odontoceti. For at kunne tro paa Abel’s Fremstilling maa 
man se mere uimodsigelige Fund. (Se ogsaa Anm. 7.) 


15) S. 81. Om Skjzvheden i Hovedskallen hos Tandhvalerne har der 
ofte veret skrevet; egne Afhandlinger om Emnet skyldes Pouchet (De 
Pasymétrie de la face chez les Cétodontes, Nouvelles Archives du Muséum 
d’Hist. Nat. de Paris, 1886, p. 1—16, i Szrtryk), Abel (Die Ursache der 
Asymmetrie des Zahnwalschadels, Sitzungsber. k. Akad. Wissensch. Wien, 
mathem.-naturw. Cl., Bd. CXI, Abth. I, 1902, p. 510—526, pl.), Kikenthal 
(Ueber die Ursache der Asymmetrie des Walschadels, Anatomischer Anzei- 
ger, Bd. XXXIII, 1908, p. 609—618, med Billeder) (og Steinmann (Uber 
die Ursache der Asymmetrie der Wale, ibd., Bd. 41, 1912, p. 45—54, med 
Billeder)); Pouchet og Abel henvise til forskjellige tidligere Arbejder af 
andre. 

Om Grunden til Skjzvheden siger Pouchet: »Nous en ignorons 
Porigine«. 

I 1893 sagde Kikenthal nzrmest det samme: »Die physiologische 
Ursache kennt man nicht, vielleicht ist sie in der eigenthiimlichen Art der 
Locomotion vermittelst der Schwanzflosse zu suchen« (Vergl.-anat. u. entwi- 
ckelungsgesch. Untersuchungen an Walthieren, 2. Theil, Denkschr. med.- 
naturw. Ges. zu Jena, Bd. 3, Heft 2, p. 342), en Tanke, der ikke dengang 
fortes videre. Men i 1908 sogte Kiikenthal at give nermere Forklaring. 
For det forste mente han at kunne paavise, at Skjzvhed i Ansigtets Knogler 
findes ikke alene hos Tandhvaler, men ogsaa hos Bardehvaler, skjont kun 
lidt udpreeget; paa to Hovedskaller af Balewnoptera (af B. rostrata og B. 
musculus) havde han fundet enkelte af Ansigtets Knogler en lille Smule 
bredere paa hgjre Side end paa venstre. Dernezest har han fundet, at nogle 
Fostre af Tandhvaler, af Platanista, Steno, Globiceps, Delphinus, Phocena, 
Hyperoodon, havde_-Halefinnen skjzvt stillet, ikke vandret, men saaledes, at 
Finnens venstre Flig »etwas schrég nach aufwarts, der rechte schrag nach 
abwarts gerichtet war« (p. 614); paa 12 Fostre af Delphinapterus var Finnen 
derimod vandret; alle undersogte Fostre af Bardehvaler (af Balenoptera 
musculus og B. gigas) havde Finnen skjzv, paa samme Maade som de nzvnte 
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Tandhvaler. Hvorledes Finnen er hos voxne Hvaler, skal ikke vere sikkert 
oplyst; et Par Udtalelser fra andre Forskere kunne dog tyde paa, at Skjzv- 
hed er set ogsaa hos voxne. Naar Hvalen beveeger sig fremad ved vrik- 
kende Beveegelser af den skjzeve Halefinne, skal den tillige dreje tilvenstre: 
»Der Wal durchschneidet also bei derartiger schrager Bewegung der Schwanz- 
flosse das Wasser nicht genau in der Richtung seiner Langsachse, sondern 
sein Weg verlauft von dieser Geraden etwas schrag nach links zu« (p. 614). 
Og heraf skal folge skjavt Tryk af Vandet paa Hovedet og dermed Hoved- 
skallens Skjzevhed, idet Knoglerne paa venstre Side trykkes mere end paa 
hgjre, blive tykkere o. s. v.: »Der Druck der beim Schwimmen durchschnit- 
tenen Wassermassen wird auf die linke Seite des Vorderkopfes starker wirken 
als auf die rechte. Dieser Druck pflanzt sich durch die elastischen Weich- 
teile des Vorderkopfes hindurch auf die darunter liegenden Schadelknochen 
fort. Die Wirkung dieses staérkeren Druckes muss sich zunachst in einer 
Verdickung der entsprechenden Schddelknochen dussern....« (p. 616—617). 
At Knoglerne i Ansigtets venstre Side ere mindre brede end i hojre Side, 
skal staa i Forbindelse med, at Knoglerne paa venstre Side ere de tykkeste: 
»Es wird dadurch links eine kleinere Flache als rechts geschaffen, welche 
den etwas starkeren Druck auszuhalten hat und damit bis zu einem gewissen 
Grade einen Ausgleich gegeniiber der rechten Seite herbeifiihrt« (p. 617). 
Abel mener, at Grunden til Tandhvalernes Skjzevhed i Hovedskallen 
er at finde i Vantrivningen af Nzseben o.s. v. og i Hjernekassens Forkort- 
ning, men kan ikke godtgjore, at netop Skjzvhed skulde blive en Folge. 
Lillie (Afsnittet The asymmetry of the Odontocete skull, i Afhand- 
lingen Observ. on the anat. and general biology of some members of the 
larger Cetacea, Proceed. Zool. Soc. London, 1910, II, p. 781—783, med Billed) 
henviser til, at Svzlget hos Physeter er skjzvt, ved det opstaaende Strube- 
hoved, der er trykket stzerkt tilvenstre, delt i et rummeligt hajre og et snevert 
venstre Afsnit, af Hensyn til Plads for Foden, og heri skulde Kilden ligge 
til Ansigtets Skjzvhed; hvorledes, er ikke nzermere udredet. 
(Steinmann gaar ud fra Kiikenthal’s Udsagn om Skjzvheden i 
Hvalernes Halefinne. Kiikenthal havde ikke sagt noget om Grunden til, 
at Halefinnen var skjev; Steinmann mener at finde Grunden deri, at 
Hvalerne stamme fra Ichthyosaurer og andre Hav-Krybdyr med lodret stillet 
Finne, og paa sin Vej til vandret Stilling er Finnen standset i den skjeeve ) 
Kikenthal er sikkert den, der har veret nzrmest ved det rette. 
Alligevel er der meget at indvende mod hans Fremstilling. — Det kan ikke 
med nogen Ret siges, at Bardehvalernes Hovedskal har skjzvt Ansigt; en 
Reekke Hovedskaller foreligger, af Balena, Balenoptera og Megaptera; de 
Skjzvheder, der maaske en og anden Gang kunne paavises, ere ikke ander- 
ledes end det, der kan findes hos de fleste Pattedyr. — Jeg har selv set 
mange Hval-Fostre (i Spiritus), baade Fostre af Bardehvaler og af Tandhvaler 
(af Bardehvaler har jeg i denne Anledning efterset Fostre af 3 Balanoptera 
rostrata, 2 B. musculus, 5 Megaptera Loops, af Tandhvaler talrige Fostre af 
Slegterne Delphinapterus, Monodon, Prodelphinus, Delphinus, Lagenorhyn- 
chus, Globiceps, Phocana, Neomeris; jeg har ladet mig noje med at se 
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Halerne udvendig, jeg har ikke gjennemskaaret dem); men jeg har ikke 
kunnet overbevise mig om Skjzvheder i Halen, der ikke syntes at finde 
deres Forklaring i kunstigt Tryk. Jeg har ogsaa set adskillige voxne nylig 
dede Hvaler, baade Bardehvaler og Tandhvaler af forskjellige Slags; vel har 
jeg ikke udtrykkelig set paa dem i den Hensigt at opdage Skjavheder i 
Halen; men jeg mindes ikke det mindste i den Retning; paa de ikke faa 
foreliggende fotografiske Billeder af Hvaler synes der heller ikke at vere 
noget at opdage. At virkelig Skjzvhed i Halen kan findes, synes at godt- 
gjores af Kiikenthal’s Billed af en afskaaren Hale af Balwnoptera, der 
viser Halefinnens Flige stillede skjzvt i Forhold til Halehvirvlerne; men det 
maa vist veere en Undtagelse. — Selv om det skulde vere sandt, at Hvaler- 
nes Halefinne oftest staar skjzevt, var der vel ikke deri nogen Hindring for, 
at Hvalerne kunde svomme fremad i lige Linie, hvis de vilde. At i hvert 
Fald Halens Skjzevhed, hvis den findes som af Kiikenthal fremstillet, ikke 
nedvendig medforer Hovedskallens Skjevhed, godtgjores af Bardehvalerne, 
hvis Hale skal vere skjzv, men hvis Hovedskal er uden Skjzvhed, trods 
Kikenthal’s Ord om det modsatte. Og at Ansigtets Skjavhed ikke er 
_afheengig af Halens Skjzvhed, godtgjores af Delphinapterus, hvis Hale, ogsaa 
efter Kiikenthal’s Oplysning, ikke er skjzv, men hvis Hovedskal ud- 
meerker sig ved hoj Grad af Skjzvhed. — Skulde Vandets Tryk virke sterkest 
paa Hovedets venstre Side, vilde det, trods Kiikenthal’s Forsog paa 
Forklaring, ikke vzere let at forstaa, hvorfor Knoglerne i Hovedskallens ven- 
stre Side ere smalle, medens de i den hojre Side ere brede, og heller ikke 
hvorfor Nesegangen er trykket over mod venstre Side, en Sag, som Kiiken- 
thal ikke soger at begrunde. — Af Kiikenthal’s Forklaringer bliver neppe 
noget tilbage undtagen Erkjendelsen af, at det er Vandets Tryk, der er Skyld 
i Hovedskallens Skjzvhed hos Tandhvalerne. Hvorfor Vandet trykker skjzevt, 
er endnu uvist; men Grunden kan neppe vere nogen anden end en Vane 
i Hovedets Foring; Hovedet maa vist holdes lidt skjzvt, selv naar Hvalen 
svommer lige fremad; og Trykket maa vere storst paa Hovedets hojre Side. 


*) S. 82. Om Sqvalodontide iser: 

Grateioup: Description d’un fragment de machoire fossile, d’un genre 
nouveau de reptile (Saurien), de taille gigantesque, voisin d’Iguanodon, 
trouvé dans le grés marin, 4 Léognan, prés Bordeaux, 1840, p. 1—8, pl. 
Sertryk af Actes de l’Acad. des sciences, belles lettres et arts de Bor- 
deaux, II. Sqvalodon. 

H. v. Meyer: Arionius servatus, ein Meersdugethier der Molasse; Palzeonto- 
graphica, Bd. 6, 1856, p. 31—43, pl. VI. Sqvalodon. 

Jourdan: Descr. de restes fossiles de deux grands Mammiféres constituant 
le genre Rhizoprion et le genre Dinocyon; Annales des Sciences Natu- 
relles, 4. sér., Zoologie, tome XVI, (861, Afsnit p. 369 372, pl. 10. 
Rhizoprion, 9: Sqvalodon. 

Van Beneden: Recherches sur les Squalodons; Mém. Acad. Roy. Belgique, 
tome XXXV, 1865, p. 1—85, pl. I-IV, med Billeder af Overkjzbe af 
S. antverpiensis (og af Hovedskal af S. ehrlichii, 9: Patriocetus). 
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Van Beneden: Recherches sur les Squalodons, Supplément; Mém. Acad. 
Roy. Belgique, tome XXXVII, 1868, p. 1—13, pl., med Billed af Under- 
kjzben af S. antverpiensis. 

Gervais: Du Squalodon et de sa comparaison avec le Zeuglodon; Zoologie 
et Paléontologie Générales, 1. sér., 1867—69, p. 170—182. 

Fischer: Descr. d’une machoire inférieure de Squalodon Grateloupi; Actes 
de la Soc. Linnéenne de Bordeaux, tome XXVII, 1869, p. 12—22, 2 pl. 

Delfortrie: Descr. dune nouvelle machoire inférieure de Squalodon Gra- 
teloupi dans le grés marin de Léognan, Gironde; ibd., p. 133—136, pl. V. 

Leidy: Extinct Mammalian Fauna of Dakota and Nebraska; Journ. Acad. 
Nat. Sc. Philadelphia, 2. ser., vol. VII, 1869, p. 416—424, pl. XXVIII— 
XXX. Sqvalodon og Agorophius (under Navnet Sqvalodon pygmaeus) 

Delfortrie: Un Squalodon d’espéce nouvelle dans le Miocéne supérieur 
du Midi de la France; Actes de la Soc. Linnéenne de Bordeaux, tome 
XXIX, 1873, p. 257—260, pl. VII. 

Brandt: Untersuchungen iiber die fossilen und subfossilen Cetaceen Euro- 
pa’s; Mém. Acad. Imp. Sc. St. Pétersbourg, VII. sér., tome XX, Nr. 1, 
1873. Indeholder Afsnit om Sqvalodontider, p. 315- 332, pl. XXXI, XXXII. 
Sqvalodon, Neosqvalodon (S. gastaldii) (og Patriocetus, S. ehrlichii). 

Brandt: Ergainzungen zu den fossilen Cetaceen Europa’s; ibd., tome XXI, 
Nr. 6, 1874. Indeholder Afsnit om Squalodon (og Patriocetus), p. 28—47, 
pL. AVN 

Van Beneden et Gervais: Ostéographie des Cétacés vivants et fossiles, 
Text og Atlas, 1868—80, p. 426—454, 519, pl. XXVIII. Sqvalodon. 

Zittel: Ueber Squalodon Bariensis aus Niederbayern; Palizeontographica, 
Bd. 24, 1877, p. 233—-246, pl. XXXV. 

Lortet: Note sur le Rhizoprion bariensis; Arch. Mus. d’Hist. Nat. de Lyon, 
tome IV, 1887, p. 315—319, pl. XXV bis & ter. Sqvalodon. 

Lydekker: Cetacean skulls from Patagonia; Anales del Museo de La 
Plata, Paleontologia Argentina, II, 1893, Afsnit p. 8—10, pl. IV. Pro- 
sqvalodon. 

Paquier: Etude sur quelques Cétacés du Miocéne; Mém. de la Soc. Géol. 
de France, Paléontologie, tome IV, fasc. IV, Mém. Nr. 12, 1894, Afsnit 
p. 12—17, pl. XVIII. Sqvalodon 

Lydekker: On the skull of a Shark-toothed Dolphin from Patagonia; Pro- 
ceed. Zool. Soc. London, 1899, p. 919—922, med Billeder. Prosqvalodon. 

Dal Piaz: Sopra alcuni resti di Squalodon dell’ arenaria miocenica di Bel- 
luno; Palaeontographia Italica, vol. VI, 1900, p. 303—314, pl. XXVI—XXIX. 

Abel: Les Dauphins Longirostres du Boldérien des Environs d’Anvers; 
Mém. Mus. Roy. d’Hist. ‘Nat. de Belgique, tome I, 1901, Afsnit p. 9—10. 
Om Tandset hos Sqvalodon. 

Dal Piaz: Neosqualodon, nuovo genere della famiglia degli Squalodontidi ; 
Abhandl. der Schweizerischen palaontologischen Gesellschaft, vol. XXXI, 
1904, p. 1—21, pl. | 

Abel: Les Odontocétes du Boldérien d’Anvers; Mém. Mus. Roy. d’Hist. Nat. 
de Belgique, tome III, 1905, Afsnit p. 25—38. Om Tandseet. 
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True: Remarks on the type of the fossil Cetacean Agorophius pygmzeus 
(Miller); Smithson. Inst. publ., Nr. 1694, 1907, p. 1—8, pl. 

True: Descr. of a mandible and vertebre of Prosqualodon, etc.; Smith- 
sonian Miscellaneous Collections, vol. 52, part 4, no. 1872, 1910, Afsnit 
p. 447—456, pl. XLIII. 

Hall: On the systematic position of the species of Squalodon and Zeuglo- 
don described from Australia and New Zealand; Proceed. Roy. Soc. of 
Victoria, mew ser., vol. XXIII, part II], 1911, p. 257—265, pl. XXXVI. 
Parasqvalodon, Metasqvalodon. 

Abel: Cetaceenstudien, III. Mitteilung, Rekonstruktion des Schadels von 
Prosqualodon australe (sic) Lyd. aus dem Miozan Patagoniens ; Sitzungsber. 

__k. Akad. Wissensch. Wien, mathem.-naturw. KI., Bd. CXXI, Abt. I, 1912, 
p. 57—75, pl. I—III. Adskilligt i Fremstillingen er Gjetning; ved Be- 
dommelsen af Slegten kunne Lydekker’s Billeder af Typerne ikke 
undveeres. 

Henvisning til flere andre Arbejder findes hos H. Winge, Vidensk. 

Medd. Naturhist. Foren. for 1909, p. 31—35. 


Microsqvalodon Abel skal vere enstydig med Neosqvalodon Dal Piaz. 
Abel (Odontocétes du Boldérien, 1905, p. 35—36) havde opstillet Slegten 
paa Grundlag af tertiere Levninger fra Acqui, som Brandt havde kaldt 
Sqvalodon gastaldii; men i Brev til Abel, trykt af Abel 1. c., meddeler 
Dal Piaz, at disse Levninger, som han havde haft Lejlighed til at se, maa 
henfores til den tidligere opstillede Neosqvalodon. 


Parasqvalodon og Metasqvalodon ere opstillede af Hall (1911, l.c.) for 
at omfatte tertizre australske Arter, der tidligere have veret henforte til 
Sqvalodon: S. wilkinsoni M’Coy og S. harwoodii Sanger. Slegterne menes 
at staa ner ved Prosqvalodon; men de kjendes kun efter lose Tzender, og 
deres Stilling er endnu usikker. 


1 §. 86. Om Platanistide@ iser: 

Cuvier: Recherches sur les Ossemens fossiles, 4. éd., tome VIII, 2. part., 
1836, p. 88—90, 128--132, Atlas, pl. 223, med Billed af Hovedskal af 
Platanista. 

Eschricht: Om Gangesdelphinen; Kgl. Danske Vidensk. Selsk. Skrifter, 
5te R., naturv. og mathem. Afd., Bd. 2, 1851, p. 345—387, pl. I—III. 
Platanista. Billeder af Ydre, Skelet, Hovedskal. 

Burmeister: Descripcion de cuatro especies de Delfinides de la costa 
Argentina en el océano Atlantico; Anales del Museo Publico de Buenos 
Aires, tomo I, 1864—69, Afsnit p. 389—445, pl. XXIII, XXV—XXVIII. 
Pontoporia. Billeder af Ydre, Skelet, Hovedskal og andet. 

Flower: Descr. of the skeleton of Inia geoffrensis and of the skull of Pon- 
toporia blainvillii, with remarks on the systematic position of these ani- 
mals in the order Cetacea; Transact. Zool. Soc. London, vol. VI, part III, 
1869, p. 87—116, pl. XXV—XXVIII. 


Van Beneden et Gervais: Ostéographie des Cétacés vivants et fossiles, 
Vidensk. Medd. fra Dansk naturh, Foren. Bd. 70. 9 
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Text & Atlas, 1868—80, p. 454—482, pl. XXIX—XXXIII. Qm alle de 
nulevende Slegter. 

Anderson: Anat. and Zool. Researches, compr. an Account of the two 
Exp. to Western Yunnan in 1868 and 1875; 1878; p. 417550, pl. XXV, 
XXVI, XXVIII—XXXII, XXXIV—XLI. Platanista. Billeder af Ydre, Skelet 
og Bloddele. 

Burmeister: Examen critico de los Mamiferos y Reptiles fosiles denomi- 
nados por D. Augusto Bravard; Anales del Museo Nacional de Buenos 
Aires, tomo III, 1883—91, Afsnit p. 138—144, pl. II, fig. 12 A—C. Pon- 
tistes. Billeder af mangelfuld Hovedskal. 

Burmeister: Adiciones al examen critico etc.; ibd. Afsnit p. 451—460, 
pl. VIII. Saurodelphis. Billeder af Hovedskal. 

Abel: Les Dauphins Longirostres du Boldérien des Environs d’Anvers; 
Mém. Mus. Roy. d’Hist. Nat. de Belgique, tome I, 1901, p. 1—95, pl. 
I—X. Indeholder Afsnit med Oplysninger om baade nulevende og ud- 
dede Platanistider, og paa flere Tavler gives Billeder af deres Hoved- 
skaller, mest dog i Gjengivelser efter andres Arbejder. 

Abel: Cetaceenstudien, II, Der Schidel von Saurodelphis argentinus aus 
dem Pliozin Argentiniens; Sitzungsber. k. Akad. Wissensch. Wien, 
mathem.-naturw. KI., CXVIII. Bd., Abt. I, 1909, p. 255—272, pl. I, og 
Billed i Texten. Forsog paa at godtgjore, at Burmeister’s Billeder 
af Hovedskallen af Saurodelphis argentinus ere i vesenlig Grad urig- 
tige; Burmeister skal have sammensat Dele af to meget uens Slegter, 
der skulle bere Navnene Saurodelphis og Pontoplanodes. Endnu kan 
Sporgsmaalet ikke siges at vere lost; nogen sterre Grund til at tvivle 
om Rigtigheden af Burmeister’s Opfattelse synes der dog ikke at 
veere. I neerveerende Afhandling er hans Fremstilling fulgt.— Et Stykke 
»Neeb« af Saurodelphis, med de 8-formede Tandgruber, findes i Museet 
i Kjgbenhavn. 

Gerrit S. Miller: A new River-Dolphin from China; Smithsonian Miscel- 
laneous Collections, vol. 68, Nr. 9, 1918, p. 1—-12, pl. 1—13. Lipotes. 


Ischyrorhynchus er opstillet af Ameghino (Caracteres diagndésticos de 
cincuenta especies nuevas de mamiferos fésiles argentinos; Revista Argentina 
de Historia Natural, tomo I, 1891, Afsnit p. 163-- 165, med Billed) efter den for- 
reste Del af en Underkjzbe fra »oligoceno inferior del Parana«. Underkjzbens 
Grene, der ere ret svere, ere sammenvoxede i en lang Symphysis ment; 
Tandraderne ere fjernede mere fra hinanden end hos Saurodelphis (Sauro- 
cetes), med hvem Ameghino sammenstiller Slegten, og Tendernes Redder 
ere i Tversnit neermest egformede, ikke 8-formede; Kronerne kjendes kun 
ufuldsteendig. Hvor Slegten horer hen, er det ikke muligt at afgjore. 


Pontivaga er ligeledes opstillet af Ameghino (1. c., p. 165—166, med 
Billed) efter den forreste Del af en Underkjzbe fra »oligoceno superior« ved 
Parana. Kjzbens Grene ere spinkle og sammenvoxede i en lang Symphysis ; 
hver af dem indeholder en lang Rekke smaa Tender, at domme efter Gru- 


_ 
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berne. Ameghino stiller Slegten til Platanistide, i Modsetning til Sauro- 
cetide, om med Rette eller ej, kan ikke siges. 


En Slegt Proinia er opstillet af True (A new genus of fossil Cetaceans 
from Santa Cruz Territory, Patagonia, etc.; Smithsonian Miscellaneous Col- 
lections, vol. 52, part 4, no. 1872, 1910, Afsnit p. 441—447, pl. XLIII), der 
regnede den for en ner Slegtning af Inia. Maaske har True Ret; men 
Grundlaget for Slegten, et Par fortrykkede Brudstykker af en Hjernekasse 
og en Halshvirvel, er saa tarveligt, at en Fejltagelse er meget mulig. 


Hesperocetus er opstillet af True (A fossil toothed Cetacean from Cali- 
fornia, etc.; Smithson. Miscell. Coll., vol. 60, no. 11, publ. 2151, 1912, p. 1—7, 
pl. 1, 2) efter den forreste Del af en lang smal Underkjzbe med lang Sym- 
physis, med Rekker af ret steerke, kegleformede, lidt krogede Tzender med 
rynket Emaille, noget spredt stillede, skilte ved svage Fordybninger i Kjzbe- 
randen, hvori Overkjzbens Tandspidser vist have passet ind. True hen- 
forer den forelobig til Familien Iniid@ (9: Platanistid@), maaske med Rette; 
der er andre Muligheder. z 


8) S. 84 og 89. True (A Review of the Family Delphinide; Bull. U.S. 
National Museum, Nr. 36, 1889, p. 10) mener at have opdaget en Egenhed 
i Vingebenets Forhold, der skulde udmerke Delphinapterus og Monodon 
overfor alle andre Delphinider og minde om Platanistider: »that in the nar- 
whal and white whale the pterygoid bones, instead of merely forming the 
walls of the posterior nares, extend backward in the form of broad plates 
across the optic canal and articulate with the squamosals«. Men Sagen er 
en anden. Det gjelder de Knogler, der ligge i Yderveeggen af Luftseekken 
bag Ganen. Som det kan sees paa unge eller yngre Hovedskaller af Del- 
phinapterus og Monodon, deltager Vingebenet kun forrest i Dannelsen af 
Luftsekkens Yderveeg, i Modsztning til Forholdet hos Pontistes, Pontoporia 
og Platanista, hos hvem det, mindende om Baleenider og Physeterider, dan- 
ner det meste af Yderveeggen (hos /nia synes Yderveggen mest at vere 
hindet); som hos andre Delphinider ere Ganeben, Pandeben, Ala magna og 
Sqvama alle deltagende i Omgrzendsningen af Luftsekkens Yderside, hver 
med sit Afsnit (seerskilte Forbeninger kunne desuden findes); kun er Yder- 
veggen hos de to nzvnte Delphinider i hojere Grad forbenet end ellers, 
hvad dog kun er en Grad-Forskjel. 


19) S. 93. Som Grund for at mene, at Neomeris og Phocena blandt nu- 
levende Odontoceti ere dem, der staa nzermest ved Zeuglodon og Sqvalodon, 
nzevner Abel (Dauphins Longirostres, 1901, p. 36), ') at de endnu have Spor 
af »l’ancienne dentition hétérodonte<, *) at der endnu findes (eller rettere kan 
findes) Tzender i Mellemkjzben, og at Mellemkjzeben naar lengere frem end 
Overkjzben, *) at de endnu have Spor af >l’armure dermique«, *) at Nese- 
borene ikke ere ret langt treengte tilbage, og at derfor Issebenet endnu streek- 
ker sig op bag Pandebenet. Herimod er at indvende: *) Teendernes Form 
hos de to Slegter fra Nutiden er ikke oprindelig; vifteformet udbredt Krone 


og enkelt Rod er ikke den Tandform, der findes hos oprindeligere Hvaler af 
g* 
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nogen Slags; kegleformet Krone og Spor af dobbelt Rod, paa de fleste af 
Taenderne, er Overgangsformen mellem de mere og de mindre oprindelige 
Hvalers Tandformer; selv de forreste Tzender i Kjzberne hos Phocena kunne 
have vifteformet Krone, hvor de endogsaa hos de oprindeligste Hvaler ere 
enspidsede, kegleformede. *) Taender i Mellemkjzben og lidt fremragende 
Mellemkjzbeben kan findes ogsaa hos Steno, Delphinus og flere andre 
af de nulevende Delphinidw. *) Der er intet, der taler for, at Hvalerne 
stamme fra Pattedyr med Benpandser; de saakaldte Hudknogler, der en sjel- 
den Gang ere fundne sammen med Levninger af Zeuglodon og Delphinop- 
sis, ere for tvivlsomme til at bevise noget; i det store Flertal af Fund af 
Zeuglodon og andre Archeoceti er intet Hudpandser fundet. »Hudpandseret«, 
2: smaa Pletter af mere eller mindre knoldet tavlet Hud, hos Neomeris og 
Phocena er sikkert en Nydannelse. (Se Anm. 8.) *) Det kan ikke med 
Rette siges, at Neeseborene hos Phocwna og Neomeris ligge forholdsvis langt 
fremme; det synes kun saa, fordi den forreste Del af Ansigtet er noget for- 
kortet, og Hjernekassen er ualmindelig stor. I Virkeligheden ligge Nzse- 
borene, i Forhold til @jehuler og andre Omgivelser, som hos de fleste Del- 
phinider. Det kan heller ikke siges, at Issebenene i mindre Grad end ellers 
ere fortreengte fra Hjernekassens Overside; som det sees paa unge Hoved- 
skaller, ere Issebenene hos Phocena indbyrdes vidt skilte, ved det store 
mellemliggende I/nterparietale, ganske som szedvanlig hos andre Delphinider. 


7°) S. 93. Om Delphinide iser: 

Cuvier: Recherches sur les Ossemens fossiles, 4. éd., tome VIII, 2. part., 
1836, p. 75—170, Atlas, pl. 222—224, med Billeder af Hovedskaller, og 
nogle andre Skelet-Dele, af de fleste nulevende Slegter. 

Schlegel: Beitrage zur Charakteristik der Cetaceen; Abhandlungen aus 
dem Gebiete der Zoologie und vergl. Anatomie, Heft 1, 1841, p. 1—44 
pl. I—VI. Indeholder blandt andet Oversigt over Delphinider, med Bil- 
leder af Hovedskaller af Steno, Prodelphinus, Delphinus, Lagenorhyn- 
chus, alle under Navnet Delphinus. 

J. E. Gray: The Zoology of the Voyage of H. M.S. Erebus & Terror, part 
III—V, Mammalia, On the Cetaceous Animals, 1846, p. 13—53, pl. 1—30. 
De fleste af Tavlerne give Billeder af Hovedskaller af Delphinider: Del- 
phinapterus (»Beluga«), »Feresa« (Orca intermedia), Orca, Lageno- 
rhynchus, Tursiops (under Navnet Delphinus), Prodelphinus (ligeledes), 
Delphinus, Steno. 

Burmeister: Descripcion de cuatro especies de Delfinides de la costa 
Argentina en el océano Atlantico; Anales del Museo Ptiblico de Buenos 
Aires, tomo I, 1864—69, Afsnit p. 367— 388, pl. XXI, XXIV. Pseudorca 
(under Navnet Globicephalus), Orca, Phoceena. Billeder af Ydre, Hoved- 
skaller og andet. 

Owen: On some Indian Cetacea; Transact. Zool. Soc. London, vol. VI, part 
1, 1866, p. 17—47, pl. III—XIV. Handler tildels om Delphinider; Ho- 
vedskaller afbildes af »Sotaliac«, Lagenorhynchus, Delphinus, Prodel- 
phinus (alle kaldte Delphinus), Orcella (kaldet Phocena). 
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J. E. Gray: Synopsis of the species of Whales and Dolphins in the Collec- 
tion of the British Museum, 1868, p. 1—10, pl. 1—30. Tavlerne ere de 
samme som i foran neevnte Veerk af Gray. 

Van Beneden et Gervais: Ostéographie des Cétacés vivants et fossiles, 
Text & Atlas, 1868-—80, p. 482—512, 521—605, pl. XXXIV—LX, LXIII, 
LXIV. Alle nulevende Slegter og mange jordfundne, blandt dem Champ- 
sodelphis, Schizodelphis, Eurhinodelphis. 

Eschricht: Ni Tavler til Oplysning af Hvaldyrenes Bygning, med Forkla- 
ring af Reinhardt; Kgl. Danske Vidensk. Selsk. Skrifter, Ste R., naturv. 
mathem. Afd., Bd. 9, I, 1869. Paa Tavle VIII findes Billeder af Hoved- 
skal og Tender af Delphinapterus. 

Flower: Descr. of the skeleton of the Chinese White Dolphin, Delphinus 
sinensis; Transact. Zool. Soc. London, vol. VII, part IH, 1870 (72), p. 
151—160, pl. XVII, XVIII. Prodelphinus (»Sotalia«). 

Flower: On Risso’s Dolphin, Grampus griseus; Transact. Zool. Soc. London, 
vol. VIII, part I, 1872, p. 1—21, pl. I—II. Billeder af Ydre og Skelet. 

Brandt: Untersuchungen iiber die fossilen und subfossilen Cetaceen Euro- 
pa’s; Mém. Acad. Imp. Sc. St. Pétersbourg, VII. sér., tome XX, Nr. 1, 
1873. Indeholder Afsnit om Delphinider, p. 226—290, pl. XXIV—XXxX, 
blandt dem Schizodelphis og Champsodelphis. 

Brandt: Erganzungen zu den fossilen Cetaceen Europa’s; ibd., tome XX1, 
1874, Afsnit p. 13—28, pl. I—IV. Champsodelphis blandt andet. 
Murie: On the organization of the Caaing Whale, Globiocephalus melas; 
Transact. Zool. Soc. London, vol. VIII, part IV, 1873, p. 235—301, pl. 

XXX—XXXVIII. Ydre og Anatomi. 

Van Beneden: Mémoire sur un Dauphin nouveau de la Baie de Rio de 
Janeiro désigné sous le nom de Sotalia brasiliensis; Mém. Acad. Roy. 
Belgique, tome XLI, 1874, p. 1—44, pl. I, II, med Billeder af Ydre, Skelet, 
Hovedskal. Prodelphinus. 

J. E. Gray: Feresa attenuata; Journal des Museum Godeffroy, Heft VIII, 1875, 
1 p., pl. 6, med Billeder af Hovedskal. 

Anderson: Anat. and Zool. Researches, compr. an Account of the two Exp. 
to Western Yunnan in 1868 and 1875; 1878; p. 358—416, pl. XXV, XXV A, 
XXVI—XXX, XXXIII—XXXVIII, XLII, XLIII. Orcella. Billeder af Ydre, 
Skelet og Bloddele. 

Van Beneden: Mémoire sur les Orques observés dans les mers d’Europe; 
Mém. Acad. Roy. Belgique, tome XLIII, 1879, p. 1—33, pl. I—IV, med 
Billeder af Ydre, Skelet, Hovedskaller. Orca. 

Flower: On the characters and divisions of the family Delphinidz; Proceed. 
Zool. Soc. London, 1883, p. 466—513, med Billeder i Texten, forestil- 
lende den bageste Del af Hovedskallens Gane hos flere af Slegterne. 
Et af de vigtigste Arbejder til Klaring af Slegtskabet mellem de nulevende 
Delphinider. 

- Litken: Kritiske Studier over nogle Tandhvaler af Slegterne Tursiops, 

Orca og Lagenorhynchus; Kgl. Danske Vidensk. Selsk. Skrifter, 6te R., 

naturv. mathem. Afd., IV, .6, 1887, p. 337—397, pl. I, II, ogsaa Billeder 

i Texten: Ydre, Hovedskaller, andre Skelet-Dele. 
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Liitken: Spolia Atlantica, Bidrag til Kundskab om de tre pelagiske Tandhval- 
Slegter Steno, Delphinus og Prodelphinus; ibd., V, 1, 1889, p. 1—61, 
pl. med Billed af Ydre og Skelet af Steno; ogsaa Billeder i Texten: Ydre, 
Hovedskaller, andre Skelet-Dele. ; 

True: A Review of the Family Delphinidz; Bull. U.S. National Mus., Nr. 
36, 1889, p. 1191, pl. I--XLVII, med Billeder af Ydre og Hovedskaller. 
Slutter sig i Opfattelse af Slegter og deres indbyrdes Forhold neer til 
Flower’s Fremstilling. 

Lydekker: Cetacean skulls from Patagonia; Anales del Museo de La Plata, 
Paleontologia Argentina, II, 1893, Afsnit p. 10—12, pl. V. Argyrocetus. 

Guldberg: On the development and structure of the Whale, part I, On 
the development of the Dolphin; Bergens Museum, V, 1894, p. 1—70, 
pl. I—VII. Lagenorhynchus, Phocena, Orca. 

Longhi: Sopra i resti di un cranio di Champsodelphis fossile scoperto nella 
molassa miocenica del Bellunese; Atti della Societa Veneto-Trentina di 


Scienze Naturali, ser. II, vol. III, fasc. II, 1898, p. 1—60 +—Seertryk, lan 


plo I—III- 

Abel: Untersuchungen iiber die fossilen Platanistiden des Wiener Beckens; 
Denkschr. d. k. Akad. Wissensch. Wien, math.-naturw. Cl., Bd. LXVIII, 
1899, p. 839—874, pl. I—IV, med Billeder af Hovedskaller. Cyrtodelphis 
og Acrodelphis, 9: Schizodelphis og Champsodelphis. 


Abel: Les Dauphins Longirostres du Boldérien (Miocéne supérieur) des En- 


virons d’Anvers; Mém. Mus. Roy. d’Hist. Nat. de Belgique, tome I, 1901, 
p- 1—95, pl. I—X, med Billeder af Hovedskaller. Cyrtodelphis (9: Schizo- 
delphis), Eurhinodelphis. 

Dal Piaz: Sugli avanzi di Cyrtodelphis sulcatus dell’ arenaria di Belluno; 
Palaeontographia Italica, vol. IX, 1903, p. 187—220, pl. XXVIII—XXXI, 
med Billeder af Hovedskaller og Teender. Schizodelphis. 


Abel: Eine Stammtype der Delphiniden aus dem Miocan der Halbinsel Ta-. 


man; Jahrbuch der k. k. geol. Reichsanstalt, Bd. 55, Heft 2, 1905, p. 
375— 392, med Billeder i Texten. Palwophocena. 

Abel: Les Odontocétes du Boldérien d’Anvers; Mém. Mus. Roy. d’Hist. Nat. 
de Belgique, tome III, 1905, p. 1—155, med Billeder i Texten. Inde- 
holder Afsnit om Delphinider: Eurhinodelphis, Cyrtodelphis (9: Schizo- 
delphis), Acrodelphis (8: Champsodelphis), Protophoceena, Pithanodelphis. 

C. v. Papp: Heterodelphis leiodontus, nova forma aus den miocenen Schich- 
ten des Comitates Sopron in Ungarn; Mitteilungen aus dem Jahrbuche 
der k. ungarischen geol. Anstalt, Bd. XIV, 2. Heft, 1905, p. 25—61, pl. 
V, VI, og med Billeder i Texten. Skelet. 

Abel: Cetaceenstudien, I, Das Skelett von Eurhinodelphis cocheteuxi aus 
dem Obermiozin von Antwerpen; Sitzungsber. k. Akad. Wissensch. Wien, 
mathem.-naturw. KI., CXVIII. Bd., Abt. I, 1909, p. 241—253, 1 pl, med 
Billed af Skelet, tildels efter Gjetning. 

True: Observations on living White Whales, Delphinapterus leucas, with 
a note on the dentition of Delphinapterus and Stenodelphis; Smithsonian 
Miscellaneous Collections, vol. 52, part 3, no. 1864, 1909, p. 325—330, 


- 
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pl. XXII, med Billed af Ydre. Handler blandt andet om Takkerne paa 
Tandkronerne hos Delphinapterus. 

Lénnberg: Remarks on the dentition of Delphinapterus leucas; Arkiv for 
Zoologi, Bd. 7, Nr. 2, 1910, p. 1—18, med Billeder. Tildels ogsaa op- 
taget i Afhandlingen Om Hvalarnes Harstamning; K. Svenska Veten- 
skapsakademiens Arsbok for ar 1910, p. 219—259, med Billeder. 

Roy C.Andrews: A new Porpoise from Japan; Bull. Amer. Mus. Nat. 
Hist., vol. XXX, 1911, p. 31—5l, pl. I, II, ogsaa talrige Billeder i Texten. 
Phoceenoides. Ydre og Skelet. 

Bassani e Misuri: Sopra un Delfinorinco del calcare miocenico di Lecce 
(Ziphiodelphis Abeli Dal Piaz); Atti della R. Accademia dei Lincei, Anno 
CCCIX, 1912, ser. 5, Mémorie della Classe di Scienze Fisiche etc., vol. 
IX, fasc. II, p. 25—38, 1 pl., med Billeder af Hovedskal. 

True: Descr. of a new fossil Porpoise of the genus Delphinodon from the 
miocene formation of Maryland; Journ. Acad. Nat. Sc. Philadelphia, 2. 
ser., vol. XV, 1912, p. 165—194, pl. XVII—XXVI, med Billeder af Hoved- 
skal, Dele af det ovrige Skelet, Tzender. 

Lull: Fossil Dolphin from California; American Journal of Science, 4. ser., 
vol. XXXVII, 1914, p. 209—220, pl. VIII, ogsaa Billeder i Texten. »Del- 
phinavus«. 


Delphinopsis (se Anm. 8) stilles af Abel (Jahrb. k. k. geol. Reichsanst., 
Bd. 55, Heft 2, 1905, p. 384, 387) til »Subfamilie Phocawnince«, fordi den har 
»Hudpandser«. Levningerne ere saa tarvelige og usikre, at det er umuligt 
at sige, hvor den horer hen; end ikke Familien kan bestemmes efter det 
foreliggende; Henforelsen til Phocenine er ren Gjetning. 


Rhabdosteus er i 1867 opstillet af Cope, der i 1890 (American Natura- 
list, vol. XXIV, p. 607) gav Billeder af de Stykker, hvorpaa Slegten var 
grundet, nogle Levninger af »Neeb«, fra en tertizer nordamerikansk Aflejring, 
som han tildels kunstig sammenfojede. True (Remarks on the fossil Ceta- 
cean Rhabdosteus latiradix Cope, Proceed. Acad. Nat. Sc. Philadelphia, vul. 
LX, 1908, p. 24—-29, pl. VI, og med Billeder i Texten), der har haft de paa- 
gjeldende Stykker til Eftersyn, sammen med nogle mere eller mindre lignende, 
siger, at Cope neppe har sammenstillet dem rigtig. Stykkerne kunne minde 
om Eurhinodelphis og dens Slegtninge; men Levningerne ere altfor ufuld- 


. Steendige og usikre til, at noget kan afgjores. 


Lophocetus, i 1867 opstillet af Cope, bedst kjendt efter Eastman’s 
Beskrivelse (Types of fossil Cetaceans in the Museum of Comp. Zool., Bull. 


Mus. Comp. Zool. at Harvard Coll., vol. LI, Nr. 3, 1907, p. 79—94, pl. 1—4), 


tertier, nordamerikansk, ‘stilles oftest til Platanistid@, skjont dog Brandt 
(1873, 1. c., p. 288) har regnet den til Delphinider, som nzrmest hgrende til 
»Abtheilung der Phocaenen«, maaske til Slegten Delphinapterus, hvori han 
er fulgt af enkelte andre. Det vigtigste Grundlag for Slegten er en meget 
mangelfuld Hovedskal, uden Tzender, kun med Tandgruber, saa uklar, at intet 
afgjorende kan siges om den; efter det, der kan sees af Tindinggrubens Form, 
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synes den at stemme bedst med Delphinider; noget, der serlig kunde minde 
om Platanistider, synes derimod ikke at kunne paavises. 


Iniopsis er opstillet af Lydekker (Proceed. Zool. Soc. London, 1892, 
p. 562—564, pl. XXXVII—XXXVII) vesenlig efter en mangelfuld og uklar 
Hjernekasse fra en tertier Aflejring i Kaukasus. Lydekker stiller den til 
Platanistide og finder Lighed med Pontistes, Stenodelphis (9: Pontoporia), 
Inia o. s. v. Men den synes dog at vere af en anden Type, meget ner den 
sedvanligste Delphinide-Type, afvigende fra Platanistiderne iseer ved den over- 
dekkede Tindinggrube. Dens neermere Plads blandt Delphinider er det endnu 
ikke muligt at paavise. 


Cyrtodelphis er kun et nyt Navn for Schizodelphis, givet af Abel i 
1899 (1. c.) for at omfatte en Rekke Arter, der tidligere oftest vare henforte 
til Schizodelphis, blandt dem Typen for Sleegten, S. sulcatus Gervais, East- 
man (Bull. Mus. Comp. Zool. at Harvard Coll., vol. LI, Nr. 3, 1907, p. 83—84) 
har allerede gjort Indsigelse mod det overflodige nye Navn, ligeledes for den 
neste Slegts Vedkommende. 


Acrodelphis er ligeledes neermest kun et nyt Navn, for Champsodelphis, 
givet af Abel, i 1899 (1. c.). Fra forste Ferd skulde Acrodelphis omfatte 
ogsaa Typen for Champsodelphis, Ch. macrogenius (Laurillard) Gervais 
eller macrognathus Brandt. Senere, i 1905, har Abel af Slegten ude- 
lukket Typen for Champsodelphis, méd tvivlsom Ret; men de fleste af de 
Arter, han nu regner til Acrodelphis, have dog tidligere veeret kaldte Champso- 
delphis. 


Paleophocena er opstillet af Abel (1905, Jahrb. k. k. geol. Reichsanst., 
Bd. 55, l. c.) efter et mangelfuldt Stykke af en Hjernekasse og nogle faa 
Stumper af det ovrige Skelet fra et tertiart Lag paa Kysten af Krim. Abel 
regner det for godtgjort, at det er en ner Slegtning af Phocena. Det er 
muligt, at det engang vil vise sig, at han har Ret; men forelobig er der intet 
Middel til at afgjore Sporgsmaalet om nzrmeste Slegtskab; det foreliggende 
Stykke af en Hovedskal viser kun saa almindelige Trek, at det kun netop 
kan siges, at det skriver sig fra en Delphinide. Kun i Teendernes Form have 
Phoceena og dens Slegtning Neomeris en Egenhed, der udmeerker dem fra 
andre ret seedvanlig formede Delphinider; men Tanderne hos Pal@ophocena - 
kjendes ikke. 


Protophocena er ligeledes opstillet at Abel (Odontocétes du Boldérien, 
1905, p. 139—141, med Billeder), efter den forreste, meget mangelfulde Del 
af en Hovedskal, uden Tzender, fra de tertiare Lag ved Antwerpen. Abel 
henforer den til »Phoceninew«. Der er egenlig ikke noget, undtagen den 
ringe Storrelse, der kunde lede Tanken hen paa Phocena, tvertimod; Mel- ; 
lemkjzebens sterke pudeformede Opsvulmning og Udbredning foran Nese- 
Aabningen minder mere om Lagenorhynchus eller »Grampus«. Forelobig 
kan Spergsmaalet om nzrmeste Slegtskab ikke afgjores. 
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Pithanodelphis er opstillet af Abel (Odontocétes du Boldérien, 1905, 
p. 142—145, med Billeder) paa Grundlag af Phocenopsis cornutus du Bus, 
fra tertizre Lag ved Antwerpen. Abel henforer den til »Delphinine«. Hvad 
der kjendes af den, er et mangelfuldt Stykke af en Hjernekasse og enkelte 
andre Dele. Hvad der foreligger, stemmer godt med den almindelige Delfin- 
Type; det, der iszwr udmeerker den, er, at Overkjzbebenet bagest bojer sig. 
ualmindelig steerkt ind bag Nzesebenet; men der findes i dette Forhold hos 
Delfinerne stor Vexlen. Slagtens nzrmere Stilling er ubestemmelig. 


Phocenoides er opstillet af Roy C. Andrews (1911, 1. c.) for at om- 
fatte to nulevende Arter, dels en ny Art, Ph. truei, fra Japan, dels en Art, 
som True havde kaldt Phocéna dallii, ligeledes fra den nordlige Del af det 
Stille Hav. Afvigelserne fra typisk Phocena ere meget smaa; maaske det 
mest paafaldende er, at Tzenderne ere mindre, med Kronen i mindre Grad 
vifteformet udbredt. Tilstreekkelig Grund til en Slegt-Adskillelse kan der 
neppe vere. 


Xiphiodelphis (> Ziphiodelphis«) (se iser Bassani e Misuri og Dal 
Piaz, 1912, l.c.) er opstillet efter Stykker af Hovedskaller fra tertizere ita- 
lienske Aflejringer. At det er en ner Slegtning af Schizodelphis o.s. v., 
derom kan ikke tvivles; men dens nermere Stilling er endnu ikke klar. 


»Delphinavus« er opstillet af Lull (1914, 1. c.) efter et mangelfuldt og 
fortrykket, uklart Skelet fra en vistnok mioczen Aflejring i Californien. Slegten 
menes at staa meget ner ved Delphinus, i snever Betydning (om Ganens 
Form, det eneste, der udmeerker Delphinus fra nzerstaaende Delphinider, synes 
dog ikke noget at vere oplyst); en af de veesenligste Forskjelligheder er, at 
Ringhvirvel og Taphvirvel ere indbyrdes frie. Efter det foreliggende er det 
ikke muligt at klare dens Forhold til andre Delphinider, szrlig burde den 
vel sammenlignes med Heterodelphis. 


21) S. 96. Det er Flower, der serlig har fremhzveét Forskjellen mel- 
lem Delphinider og Physeterider i Henseende til de bageste Ribbens Forhold 
til Hvirvlerne, og ligeledes er det ham, der har paavist Platanistidernes Mel- 
lemstilling, i hans Afhandling om Jnia (Transact. Zool. Soc. London, vol. VI, 
1869, p. 98-—100) og andre Steder. Sporgsmaalet om Tydningen af Tver- 
tappene o.s. v. havde tidligere veeret droftet, blandt andre af Eschricht, i 
hans Afhandling om Platanista (1851, p. 369—370); senere er det udforlig 
gjennemgaaet af Gerstaecker (Das Skelet des Déglings, Hyperoodon ro- 
stratus, etc., 1887) og er ogsaa optaget af A b e 1 (Sitzungsber. k. Akad. Wissensch. 
Wien, mathem.-naturw. KI., CXVIII. Bd., Abt. I, 1909, p. 247—249). 


72) S. 101. Om Physeterid@ iser: 

Cuvier: Recherches sur les Ossemens fossiles, 4. éd., tome VIII, part. 2, 
1836, p. 117—247, Atlas, pl. 225, 228, med Billeder af Hovedskaller af 
Physeter og Hyperoodon og Dele af jordfundne Hovedskaller af Mesoplo- 
don, Chonoxiphius og Xiphius (alle under Navnet »Ziphius«). 

Eschricht: Undersogelser over Hvaldyrene. 4de Afhandl., Om Nebhvalen; 
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Kgl. Danske Vidensk. Selsk. naturv. mathem. Afhandl.,-1lte Del, 1845, 
p. 321—378, pl. V—VIII, med Billeder af mest Bloddele. Hyperoodon. 
Om Tandsezettet hos Fosteret og andet. 

Owen: On some Indian Cetacea; Transact. Zool. Soc. London, vol. VI, part 
I, 1866, p. 17—47, pl. HI—XIV. Indeholder Afsnit om »Cogia«, under 
Navnet Physeter (Euphysetes). Ydre, Skelet og Hovedskal ere afbildede. 

Fischer: Mémoire sur les Cétacés du genre Ziphius; Nouvelles Archives 
du Muséum d’Hist. Nat. de Paris, tome III, 1867, p. 41—79, pl. 4, med 
Billeder af Hovedskallen af Xiphius cavirostris. 

Van Beneden et Gervais: Ostéographie des Cétacés vivants et fossiles, 
Text og Atlas, 1868—80, p. 303—424, 514—518, pl. XVIII—XXVII bis, 
LXI-—LXIII. Alle nulevende Slegter og de fleste jordfundne, blandt dem 
Xiphirostrum, Chonoxiphius, Hoplocetus. 

Burmeister: Descripcion detallada del Epiodon australe (sic); Anales del 

' Museo Ptiblico de Buenos Aires, entrega quinta, 1868, p. 312—-366, pl. 
XV—XX. Xiphius. Billeder af Ydre, Skelet, Hovedskal og andet. 

Eschricht: Ni Tavler til Oplysning af Hvaldyrenes Bygning, med Forkla- 
ring af Reinhardt; Kgl. Danske Vidensk. Selsk. Skrifter, Ste R., naturv. 
mathem. Afd., Bd. 9, I, 1869. ‘Paa Tavle VI og VII findes Billeder af 
Hovedskal af voxen Hyperoodon og af Ydre og Skelet af Foster. 

Flower: On the osteology of the Cachalot or Sperm-Whale (Physeter ma- 
crocephalus); Transact. Zool. Soc. London, vol. VI, 1869, p. 309—372, 
pl. LV-=LXI. 

Owen: Monogr. of the British fossil Cetacea of the Red Crag; Palzontogr. 
Society, vol. for 1869, 1870, p. 1—40, pl. I—V og med Billeder i Texten. 
Mest om Hovedskaller og »Nezb« af »Ziphius« (9: Xiphius, Chono- 
xiphius, Mesoplodon, » Berardius<). 

Flower: On the recent Ziphioid Whales, with a descr. of the Skeleton of 
Berardius arnouxi; Transact. Zool. Soc. London, vol. VIII, part III, 1872, 
p. 203—234, pl. XXVII—XXIX. 

Turner: On the occurence of Ziphius cavirostris in the Shetland Seas and 
a comparison of its skull with that of Sowerby’s Whale, Mesoplodon 
sowerbyi; Transact. Roy. Soc. Edinburgh, vol. XXVI, 1872, p. 759—780, 
pl. XXIX, XXX, med Billeder af Hovedskaller. 

Brandt: Untersuchungen iiber die fossilen und subfossilen Cetaceen Euro- 
pa’s; Mém. Acad. Imp. Sc. St. Pétersbourg, VII. sér., tome XX, Nr. 1, 
1873. Et Afsnit, p. 204—226, giver Oversigt over de dengang aeaaee: 
jordfundne Physeterider. 

Flower: A further contrib. to the knowledge of the existing Ziphioid Whales, 
genus Mesoplodon; Transact. Zool. Soc. London, vol. X, part IX, Nr. 2, 
1878, p. 415—437, pl. LXXI—LXXIII, med Billeder af Hovedskaller og Skelet. 

Turner: Report on the bones of Cetacea collected during the voyage of 
H. M. S. Challenger in the years 1873—1876; Report on the Scientific 
Results of the voyage of H. M. S. Challenger, Zoology, vol. I, part IV, 
1880, p. 1—45, pl. I, II. Mest om Mesoplodon. Billeder af Hovedskaller 
og andet. 
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De Sanctis: Monografia zootomico-zoologica sul Capidoglio arenato a Porto 
S. Giorgio; Atti della R. Accademia dei Lincei, Mem. Cl. sc. fisiche, 
ser. 3., vol. IX, 1881, p. 160—242, pl. I—VII. Physeter. Ydre og Indvolde. 

Capellini: Resti fossili di Dioplodon e Mesoplodon; Memorie della R. 
Accademia delle Scienze dell’ Istituto di Bologna, ser. IV, tomo VI, 1885, 
p. 291—- 306, 1 pl., med Billeder af »Neb« og andet. Mesoplodon. 

Capellini: Del Ziphioide fossile (Choneziphius planirostris) scoperto nelle 
sabbie plioceniche di Fangonero presso Siena; Atti della R. Accademia 
dei Lincei, Mem. Cl. sc. fisiche, ser. 4, vol. I, 1885, p. 18—29, 1 pl., 
med Billeder af Hovedskal. Chonoxiphius. 

Malm: Om Sowerby’s hval; Ofversigt af kgl. Svenska Vetensk.-Akad. Foér- 
handlingar, 1885, Nr. 5, p. 121—153, pl. IX, med Billeder af Hovedskal 
og andet. Mesoplodon. 

Gerstaecker: Das Skelet des Déglings, Hyperoodon rostratus, ein Beitrag 
zur Osteologie der Cetaceen und zur vergleichenden Morphologie der 
Wirbelsaéule, 1887, p. 1—175, 1 pl., med Billeder af Hvirvler. 

Pouchet et Beauregard: Recherches sur le Cacnalot; Nouvelles Archi- 
ves du Muséum qd’ Hist. Nat. de Paris, 3. sér., Mémoires, tome I, 1889, p. 
1—96, pl. I—VIII, med Billeder af Ydre, Skelet-Dele, Taender og deres 
Udvikling.. Physeter. Id., Suite, ibd., Mémoires, tome IV, 1892, p. 1—90, 
pl. I—XII, med Billeder af Ydre, Indvolde o. s. v. 

Moreno: Lijeros apuntes sobre dos géneros de Cetaceos fodsiles de la Re- 
publica Argentina; Revista del Museo de La Plata, tomo III, 1892, p. 
13—20, i-Szertryk, pl. X; XI. Mesocetus, 0: Hypocetus, Notocetus, >: 
Argyrodelphis. 

Forbes: Observ. on the development of the rostrum in the Cetacean genus 
Mesoplodon, with remarks on some of the species; Proceed. Zool. Soc. 
London, 1893, p. 216—236, pl. XII--XV. 

Lydekker: Cetacean skulls from Patagonia; Anales del Museo de La Plata, 
Paleontologia Argentina, II, 1893, Afsnit p. 4—8, 12—13, pl. II, III, VI. 
Physodon (2% Hoplocetus), Hypocetus, Argyrodelphis. 

Moreno: Nota sobre los restos de Hyperoodontes conservados en el Museo 
de La Plata; Anales del Museo de La Plata, Seccion Zoologica, III, 1895, 
p. 1—8, pl. I, II. Hyperoodon. Billeder af hele Skeletter og af Hovedskaller. 

Benham: On the anatomy of Cogia breviceps; Proceed. Zool. Soc. London, 
1901, vol. II, p. 107—134, pl. VIII--XI. Se ogsaa, om Strubehoved, ibd., 
vol. I, p. 278—300, pl. XXV—XXVIII. 

Benham: Notes on the osteology of the Short-nosed Sperm-Whale; ibd., 
1902, vol. 1, p. 54—62, pl. I—IV. »Cogia«. 

Grieg: Bidrag til kjendskab om Mesoplodon bidens; Bergens Museums 
Aarbog 1904, Nr. 3, med Billeder i Texten. Ydre, Hovedskal og for- 
skjellige Skelet-Dele. 

Abel: Die phylogenetische Entwicklung des Cetaceengebisses und die sy- 
stematische Stellung der Physeteriden; Verhandl. d. Deutsch. Zool. Ge- 
sellschaft, 1905, p. 84—96. 


- Abel: Les Odontocétes du Boldérien (Miocéne supérieur) d’Anvers; Mém. 
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Mus. Roy. d’Hist. Nat. de Belgique, tome III, 1905, p. 1—155, med Bille- 
der i Texten. Handler for en vesenlig Del om Physeterider, iszr om 
Scaldicetus (9: Hoplocetus), Thalassocetus, Physeterula, Prophyseter, 
» Placoziphius«, »Palewoziphius«, Cetorhynchus, » Mioziphiuss« (9: Xiphi- 
rostrum), »Choneziphius«, Mesoplodon. 

Danois: Recherches sur l’anatomie de la téte de Kogia breviceps Blainv.; 
Archives de Zoologie expérimentale et générale, 5. sér., tome VI, 1910, 
p. 149—174, pl. V—VIII, og med Billeder i Texten. 

True: Descr. of a skull and some vertebrz of the fossil Cetacean Diocho- 
ticus Vanbenedeni from Santa Cruz, Patagonia; Bull. Amer. Mus. Nat. 
Hist., vol. XXVIII, 1910, p. 19—32, pl. I—V. Argyrodelphis. 

True: An account of the Beaked Whales of the family Ziphiide in the 
Collection of the United States National Museum, with remarks on some 
specimens in other American Museums; Smithsonian Institution, Bulletin 
73, 1910, p. 1—89, pl. 1—42. Mesoplodon, »Ziphius«, »Berardius«, 
Hyperoodon. Billeder af Hovedskaller og Skelet-Dele. 

Danois: Recherches sur les viscéres et le squelette de Kogia breviceps 
Blainv. avec un résumé de Vhistoire de ce Cétacé; Arch. Zool. expér. 
et génér., 5. sér., tome VI, 1911, p. 465 —489, pl. XXIII, XXIV. 


Cetorhynchus er opstillet af Gervais efter Levninger fra tertizre Lag 
i Syd-Frankrig; det vigtigste Stykke var en forreste Del af en Underkjzbe 
(afbildet i Ostéographie des Cétacés, pl. LVII, fig. 12). Slegten er omtalt 
af Abel (Odontocétes du Boldérien, 1905, p. 94—98), der til den henforer 
ogsaa et Stykke af en Underkjebe fra de tertiere Lag ved Antwerpen. Un. 
derkjzben har lang Symphysis menti og lange Reekker af teetstillede Gruber 
efter ret anselige Tzender; det ejendommelige er, at Tandgruberne ikke ere 
indbyrdes fuldsteendig skilte; kun lave Tvarkamme skille Tzenderne ved 
Grunden; ellers have de siddet i en felles Rende. Abel mener i disse 
Forhold at se en Begyndelse til Egenheder i »Ziphius«-Gruppen. Maaske 
har han Ret; andre Muligheder er der endnu. 


Til Gruppen Xiphii herer vist Anoplonassa, som vist en ner Slegtning 
af Xiphirostrum. Den er opstillet af Cope (Proceed. Amer. Philos. Soc. 
Philadelphia, vol. XI, 1871, p. 188—190, pl. V, fig. 5) efter den forreste Del 
af en Underkjebe fra tertizare Lag ved Savannah, Georgia; men bedst kjen- 
des den efter en Afhandling af True (Observations on the Type specimen 
of the fossil Cetacean Anoplonassa forcipata Cope; Bulletin of the Museum 
of Comparative Zoology at Harvard College, vol. LI, no. 4, 1907, p. 97—106, 
pl. 1—3). Det paagjeldende Stykke viser Underkjzbens Grene sammen- 
voxede i en meget lang Symphysis menti, stavformede, hver med en skaal- 
formet Grube efter en stor Tand allerforrest, med en noget utydelig Tand- 
grube leengere tilbage og ellers med mere eller mindre utydelige Spor efter 
andre Tzender i en vanslegtet Tand-Rende. Abel (Odontocétes du Boldérien, 
1905, p. 92) sammenstiller Anoplonassa med »Paleoziphius«; men True 
har sikkert Ret i at finde sterre Lighed med » Mioziphius« (9: Xiphirostrum). 
Endnu er dog Anoplonassa for lidt kjendt til at kunne indordnes. 
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»Palwoziphius« er opstillet af Abel (Odontocétes du Boldérien, 1905, 
p. 90— 94, med Billed) efter et Stykke af den forreste Ende af en Underkjzebe 
fra de tertizre Lag ved Antwerpen, tidligere af andre henfort til Champso- 
delphis og af Abel selv med Tvivl til Acrodelphis (9: Champsodelphis). 
Kjzben har lang Symphysis menti og har lange Rekker af Gruber efter 
anselige Tender. Abel siger om den med stor Sikkerhed, at den har til- 
hort et Medlem af Familien »Ziphiide« (svarende omtrent til neerverende 
Afhandlings Xiphiini); det har veeret et af de forste Led i Rekken, der forer 
fra de zldste mangetandede Ziphiider til de nulevende tvetandede, mener 
han. Hans Grund til at tro dette er, at han finder Iste og 7de Tandgrube 
storre end de andre, hvad der skulde vere en forste Begyndelse til Forholdet 
hos Nutidens Slegter af Gruppen. Men paa det fotografiske Billed af Kjazben 
er det ikke muligt at se denne Forskjel i Tandgruberne. Der er storste Mu- 
lighed for Fejltagelse; hvor Slegten horer hen, kan ikke siges med nogen 
Sikkerhed. 


»Placoziphius« er opstillet af Van Beneden efter Stykker af en Ho- 
vedskal tra de tertizre Aflejringer ved Antwerpen (afbildede i Ostéographie 
des Cétacés, pl. XXVII, fig. 11), og den er omtalt af Abel (Odontocétes du 
Boldérien, 1905, p. 85—88), der regner den for en ner Slegtning af Phy- 
seter, hvori han sikkert har Ret; nogen endelig Afgjorelse er dog endnu 
ikke mulig. 


Hypocetus er opstillet som egen Slegt af Moreno (1892, 1. c.) under 
Navnet Mesocetus Moreno (nec Van Beneden); af Lydekker blev 
den (1893, 1. c.) kaldt Hypocetus (i Overskrift og Tavleforklaring, i Texten 
derimod Paracetus), af Ameghino (Enumération synoptique des espéces de 
Mammiféres fossiles de Patagonie, 1894, p. 181) fik den Navnet Diaphoro- 
cetus. Grundlaget er en sterkt sondret Hovedskal fra tertizere Lag i Pata- 
gonien. Det kan siges om Slegten, at den sikkert horer til Afdelingen Phy- 
seterini, som en ret neer Slegtning af Hoplocetus ; men nzermere Redegjorelse 
er neppe mulig. 


Thalassocetus er opstillet af Abel (Odontocétes du Boldérien, 1905, p. 
70—74, med Billeder) efter et Par Stykker af Panden af Hovedskaller fra de 
tertizere Lag ved Antwerpen. Abel har sikkert Ret i at regne den for en 
ner Slegtning af Hoplocetus (»Scaldicetus«); men den er for lidt kjendt til 
endelig at kunne indordnes. 


Prophyseter er opstillet af Abel (Odontocétes du Boldérien, 1905, p. 
82 -85, med Billeder) efter meget tarvelige Levninger fra de tertizre Lag ved 
Antwerpen. Hvis Tydningen af Knoglerne er rigtig (hvorom der efter de 
fotografiske Billeder synes at vere nogen Grund til at tvivle), ere Levnin- 
gerne to maaske sammenhgrende Stykker af venstre Side af en Snudespids, 
et Stykke af Mellemkjzben og et Stykke af Overkjzeben, begge uden Tender, 
men med Tandgruber. Abel mener, at Prophyseter var en Slexgtning af 
Hoplocetus (»Scaldicetus«), men at den var gaaet et Skridt videre i Retning 
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af Physeter, idet Tenderne i Overmunden vare begyndte at vantrives. Der 
sigtes til, at Tandgruberne i Mellemkjzben synes at have veret ifeerd med 
at udviskes, efter at Tznderne vare udfaldne. Herpaa kunde der ogsaa vere 
andre Forklaringer. Stykkerne ere altfor tvivisomme til, at noget afgjorende 
kan siges om Dyrets Slegtskab. 
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Woe y IBV OF THE INTERRELATIONSHIPS: OF THE 
CETACEA 


By HERLUF WINGE 
[Translated by Gerrit S. Mier, Jr.] 


In translating Doctor Winge’s “Udsigt over MHvalernes indbyrdes 
Slegtskab” (Vidensk. Medd. fra Dansk naturh. Foren., vol. 70, pp. 59-142, 
1918) my aim has been to give the autho?’s ideas as clearly and exactly as 
possible rather than to make smooth English sentences. I have been much 
aided by the kindness of Dr. Leonhard Stejneger, who has compared the 
entire MS with the original, making himself responsible in particular for 
the rendering of the adverbs ret, sikkert, vel, and vist, whose idiomatic 
shades of meaning present many difficulties to one whose acquaintance with 
Danish is limited to the printed language. Doctor Winge has also examined 
the translation, expressed his approval of it, and made some useful suggestions 
for its improvement. I have added an index, a few bibliographical refer- 
ences, and in some instances the generic names which are correct according 
to the International Code of Nomenclature. Brackets are used to distinguish 
all additions to the original text—G. S. M., Jr. 

The Cetacea * originated * from the Hyenodontide, the most primi- 
tive family of the Carnivora, by way of the most typically carnivorous 
members of the group such as Pterodon and Hyenodon. The oldest 
known whales have such a great likeness to Hycnodon and its nearest 
relatives that there can be no doubt about the relationship. Aquatic 
habits have given the cetaceans their special peculiarities and have 
caused their differentiation from the Hyzenodonts. 

As an inheritance from the highest Hyzenodonts, and as an indica- 
tion of relationship with exactly these animals, the most primitive 
whales retained a series of special peculiarities which the Hyzenodonts 
had developed in the course of their differentiation from the insectiv- 
orous stage. They still had about the same dentition as the Hyzeno- 
donts. All the teeth were fitted for flesh eating; the incisors and 
canines were strong and hooked, the anterior cheekteeth strong, 
elongated, compressed, smooth-edged; the molariform cheekteeth, 
especially those of the upper jaw, had a peculiar form and all of 
them were nearly alike. In the upper molars the 4th and 5th cusps 
[paracone and metacone] were coalesced to form a trenchant longi- 
tudinal ridge, the 1st and 2d cusps [parastyle and mesostyle] were 
reduced, the 3d cusp [metastyle] was a compressed ridge, and the 


*Notes are at end of paper, pages 47-93. 
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6th cusp [protocone] was reduced or absent. All of the upper molari- 
form teeth including the third premolar still had the inner root, 
though this was in process of reduction. All the teeth of the typical 
[eutherian] dentition were present, 11 in each jaw [44 in all]. The 
jaws were elongated in harmony with the long, well-developed tooth- 
rows. The temporal fossa was very large, widened out by a powerful 
temporal muscle. It was bounded by a high sagittal crest, by a 
strong, backward-projecting occipital crest, and by an abruptly out- 
standing, posteriorly heavy processus zygomaticus squame. 

In addition to these peculiarities the most primitive whales had two 
high characters which were perhaps inherited from the Hyzenodonts ; 
at any rate they are to be found in the latter group, though less pro- 
nounced: a rather large supraorbital process, and a bony palate 
lengthened backward far under the posterior nares. 

Radical alterations have taken place during the change from 
Hyenodont-like carnivores to true whales. In many of the mam- 
malian groups there have arisen forms modified for life in the water ; ~ 
but no other aquatic mammals are modified to the same degree as the 
cetaceans, nor has any other become so exclusively aquatic; only to 
breathe do they raise the nose above the water in which they other- 
wise are hidden. 

The cetacea have used the tail as the chief implement of locomo- 
tion ; the hind limbs are put wholly out of service; the fore limbs are 
scarcely used for much else than steering and balancing. 

The tail becomes enormous, long and thick, powerfully muscled. 
It is formed in agreement with the manner in which it is wielded: 
with strokes from side to side, or up and down, or with a sculling 
motion. Throughout most of its extent it becomes compressed, but 
at the tip it acquires a powerful, horizontal, caudal fin constructed of. 
skin folds (not present in quite young embryos of recent cetaceans). 
At the front of its upper margin, in the region where the tail joins 
the back, there may occur a special erect skin fold in the form of a 
longitudinal crest, a dorsal fin. Most of the caudal vertebrz lose the 
atrophied appearance which they have in primitive mammals; they 
acquire powerful centra, heavy, flat-outspread transverse processes, 
high dorsal arches with large, compressed spinous process, and 
articular processes which are distinct though not mutually fitting 
together. The ventral arches with the inferior spinous processes: 
become so large that they approach the upper arches in size. Only 
the outermost caudal vertebrz, which lie almost inclosed in the caudal 
fin, retain the degenerate character. The tail has an influence on the 


no. 8 INTERRELATIONSHIPS OF THE CETACEA—WINGE 5 


dorsal vertebre also. Its powerful muscles, which have their origin 
in part on the sacral and dorsal vertebrz, and are also in connection 
with the muscles of the back, widen their place along the spinal 
column and stimulate the vertebrz to increase in bulk. The sacral 
and lumbar vertebree come to resemble the largest, most anterior 
caudal vertebrz exactly, apart from the lower arches. On a few of 
the hindmost thoracic vertebre, which,in the ancestral forms are 
without, or as good as without, transverse processes, there grow out 
powerful transverse processes on a line with and similar to those 
of the lumbar vertebrz (parapophyses, apparently corresponding to 
the lower section of the double, rib-bearing “ transverse process ” of 
the anterior thoracic vertebrae, which supports the rib’s capitulum ; 
but in reality they most probably correspond to the upper and lower 
sections combined), and on their tip they eventually bear the attach- 
ment surface for the rib. Apparently this surface may be either for 
the attachment of the tuberculum or of the capitulum or of the two 
coalesced, but in reality it is perhaps always for the two combined 
(or, more correctly, not separated). The transverse processes of the 
anterior thoracic vertebre (diapophyses, the upper portion of the 
double “transverse processes”), which in the beginning are quite 
short, may eventually grow long, pushing far out to the side the 
articular surface for the rib’s tuberculum which they bear at their 
extremity. On all the thoracic vertebra the spinous processes finally 
become high and strong. 

The hind limb atrophies completely, and disappears. At length 
only quite insignificant parts of its skeleton are found, hidden deep 
under the skin, finally in the form of a mere little rod-shaped bone, a 
remnant of the pelvis.” In small embryos the hind limb can, however, 
still be distinguished externally. 

The disappearance of the hind limb has a great influence on the 
vertebral column. No longer does a pelvic bone come in contact with 
any of the vertebra. In consequence the sacral vertebrze completely 
lose their peculiarities: their characteristic strength, their mutual firm 
connection, their robust transverse processes with flattened areas for 
the hip bones. They are formed exactly like the adjacent dorsal and 
caudal vertebre. The movements of the spinal column become 
changed in character. Bending of the column in the vertical plane, 
which depends especially on the movements of the hind legs, is 
reduced or abandoned, and as a result the differences in slant— 
forward or backward—of the spinous processes as good as disappear, 
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so that all the processes alike are directed upward. The zygapophyses 
become reduced and in large part lose their mutual articulations. 

The fore limb, which no longer comes in contact with the earth or 
bears any load, is changed into a flipper whose single function is that 
of striking against the water. The entire arm becomes an oar blade. 
Of the fore limb’s articulations the shoulder joint only is used; it 
retains its ball-and-socket structure. All the other articulations are 
held stiff. They degenerate, become flat and immovable, or are 
wholly effaced. Practically the only function of the upper arm is to 
support the forearm and hand. It becomes short and heavy. Its 
middle portion retains its terete form, but its lower end is com- 
pressed in agreement with the bones of the forearm. The radius 
and ulna become very simply-formed, compressed bones, losing 
muscle crests, sinew furrows and all pronounced articular sur- 
faces; even the olecranon may wholly disappear. The mutual posi- 
tion of the two bones is somewhat altered, so that they eventually 
lie exactly fore and aft of each other. The hand is set somewhat 
supine, fore edge downward. The carpal bones become compressed, 
or more correctly flattened, pieces [like sections of a mosaic]. They 
are rather indifferent as to form and number, and are immovable. 
The folds of skin between the fingers are lengthened out to the finger 
tips; and the hand stiffens. The claws disappear. The first and 
fifth fingers are somewhat inclined to be stunted, but the other fingers, 
particularly the second, tend to lengthen and to form new joints at 
their tips, so that the number of phalanges may increase far beyond 
the typical three. The metacarpals and phalanges are shaped almost 
alike, as more or less flattened pieces of bone.” The shoulder blade 
degenerates only slightly. In the most primitive whales it already 
has the form which, with few exceptions, is found among the highest. 
It is broadly fan-shaped, with a prominent, antrorse acromion, and a 
large coracoid, but on the other hand almost without crista scapule. 
Rarely it becomes narrower or lacks both acromion and coracoid. 

The fact that the fore limb does not act as a support for the body 
- results in lessening the limb’s pressure on the chest. Another result 
is that the spinous processes on the anterior thoracic vertebre lose 
their special height. Still another result is that the connections 
between the ribs and both the thoracic vertebrze and the sternum have 
a tendency to become loose or to disappear. Perhaps this tendency 
is also brought out by the fact that the water pressure on the chest 
during diving changes strongly. The ribs may lose the capitulum, 
and the costal cartilage may practically disappear. When this happens 
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the sternum loses an essential stimulus and becomes reduced and 
atrophied. 

The head, during swimming, is held directed as firmly as possible 
forward. The neck is not moved, and for this reason it becomes short 
and stiff. During motion through the water the head is pressed from 
the front; it is forced backward against the cervical vertebra, which 
thereby are squeezed excessively together and pressed back against 
the anterior dorsal vertebrz, with the ribs of which they may even 
come in connection. Most of the cervical vertebree may become 
almost as thin as paper. The odontoid process of the axis becomes 
short and blunt; the articular surface between the bodies of the atlas 
and axis becomes almost flat. And there arises a strong tendency to 
- coalescence of the cervicals.° The occipital condyles lose their pro- 
jecting form and become almost flat, only quite weakly convex, pressed 
in against the wall of the braincase; and the concave surface of the 
atlas likewise becomes flattened out. The occipital crest in its 
capacity as an attachment for the upper neck muscles is restricted ; 
the points of attachment for the lower neck muscles on the basal part 
of the occipital bone are effaced, and the under side of the cccipital 
bone is formed more as a sheath around the gullet and windpipe. 

The pressure of the water on the head when the cetacean swims 
has a highly modifying effect on the skull. 

From above the water presses especially during the animal’s con- 
stant rising to the surface to breathe. This gives the skull a tendency 
to acquire a flat and broad upper surface, with thick bones. The size 
of the horizontally outspread supraorbital process of the frontal, 
which pushes itself far out over the orbit, becomes particularly notice- 
able. The facial part of the cheek bone may likewise become pecu- 
liarly flattened out. 

From in front the water presses during forward motion, the more 
strongly as the motion is faster. Its effect is to develop an unusual 
strength in those bones of the face which project furthest forward, 
the intermaxillary, maxillary, and vomer, as well as in the cartilaginous 
nasal partition which the vomer embraces. This strengthening may 
show itself in different ways: in the noticeable lengthening forward 
of the bones in question, in their solid ossification, in their tendency 
to coalesce. It also appears in the backward spreading of the inter- 
maxillary and especially of the maxillary. The latter may extend 
itself out over the facial part of the zygoma and over the frontal, 
which it almost entirely covers to the hinder margin, so that the supra- 
orbital foramen may pierce not only the frontal as in other mammals. 
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but the maxillary as well. The cartilaginous nasal partition, the 
mesethmoid, has a tendency to ossify. The incisive foramen is 
narrowed and closed. In the palate the maxillary pushes itself far 
backward, forcing the palatine behind it; the palatal surface of the 
palatine is thus shortened. But at the same time the maxillary acts on 
the palatine in such a way that it also increases in thickness. The 
braincase is acted on from the front by the pressure of the water 
against the forehead; from behind it is pressed by the cervical 
vertebre and the neck muscles. In this manner it becomes so 
squeezed that it acquires a short, broad form. Pressure is exercised 
especially on the frontal and on the supraoccipital and interparietal. 
These bones widen out at the expense of the parietal, whose inner- 
most part is squeezed quite narrow and eventually obliterated. The 
exoccipital also grows, especially noticeably downward, where it 
broadens out shield-like behind the mastoid and the tympanic. The 
mastoid is compressed inward between the exoccipital and the 
squamosal, by both of which it is so overgrown that at last it is no 
longer visible on the outer surface of the braincase. 

The water pressure on the head from in front has also a great 
influence on the soft parts of the face and through them on the skull. 
It assists in shifting the nasal apertures. The cetacean has tried, with 
the help of the nose muscles, to draw the apertures as high as possible 
up on the head’s upper side, in order to be able easily to get them 
raised above the water. The result has been that the nasal cartilage 
has caused resorption of the anterior border of the nasal bones and 
has forced them further and further back. The cartilage has also 
worked itself back between the anterior median part of the frontals, 
pushing the plates of. the ethmoid behind it. Thus at last the nares 
have acquired a position which appears to be on the forehead but 
which in reality is close in front of the anterior wall of the braincase. 
The moving of the nasal cartilage has been accelerated in those cases 
where the facial adipose cushion which originally lay in front of the 
nares and which in the first place was merely a little filling out of 
fatty connective tissue has been stimulated to growth by the pressure 
of the water, becoming very large, pushing the nasal cartilage back- 
ward, pressing it against the front wall of the braincase and disinte- 
grating the nasal bones and the plates of the ethmoid. The nasals then 
become tuberformed and are pressed into the frontals. The adipose 
cushion together with. the nasal muscles and other neighboring 
structures may exercise an enormous influence on the skull, the 
anterior and upper sides of which it modifies to form its bed, the 
“ facial depression.” 
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The water acts in a very special way where the whale lets it stream 
into the mouth for the purpose of catching the small animals which 
it carries in with it. In such cases it brings about huge increase in the 
size of the jaws together with many other remarkable peculiarities. 

For smelling there comes to be no use; this sense is not exercised, 
and the nose is therefore formed in accordance with the needs of 
breathing only. The ethmoid degenerates. The numerous folded 
laminz of which it originally consisted disappear, while the cribriform 
plate loses its nerve perforations and becomes a solid lamina of bone 
on the front wall of the braincase. The nose becomes a simple 
passage for air. The air, which is exposed to strongly varying 
pressure and temperature, has a tendency to provide itself with 
greater space by widening out the nasal passage and Eustachian tube 
wherever it meets with least resistance. It may form air-sacs, partly 
on the upper side of the skull over the facial bones, partly on the 
under side behind the palate. Here an air-sac may spread itself 
forward along the outer side of the pterygoid and palatine and back- 
ward along the outer margins of the body of the sphenoid and the 
basal part of the occipital, pushing itself out under the ala parva, ala 
magna and the squamosal, and bounded more or less by plate-like 
outgrowths from all the bones mentioned. The bony palate is 
lengthened backward still more by the pushing out from the ptery- 
goids of laminz which extend into the soft palate beneath the nasal 
passages. This clearly takes place partly under the action of the 
tongue, but doubtless still more under the influence of the larynx. 
The fact that the two original outer nostrils finally coalesce into one 
is an indication of the nose’s degeneration. 

The lacrimal bone is reduced and eliminated, or it fuses with 
the cheek bone as in many other aquatic mammals, probably because 
the bone is no longer acted upon by a lacrimal duct. 

The outer ear disappears from lack of use; the outer auditory 
aperture is so strongly contracted that it may be difficult to find. 
The bones of the inner ear acquire a peculiarity which is found 
again in several other mammals that live in the sea, and which cer- 
tainly in some manner or other must be dependent on aquatic life. 
They are formed of unusually thick, stony-hard masses of bone; this 
is especially remarkable as regards the tympanic, the inner wall of 
which is thickened in a peculiar way.” 

The dentition degenerates because the chewing of food is given up 
as not easy to carry on satisfactorily under water. Most animals 
chew with open mouth; under water the chewed food would be 
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washed away from between the teeth. The dentition is therefore 
chiefly used for grasping the food and holding it fast. In the most 
primitive whales the mouth did service as an implement for catching 
fish. The jaws were used in exactly the same manner as in the shell- 
drakes, Mergus, and they were produced forward as a long slim beak, 
a kind of tweezers, influenced not only by the use to which they were 
put, but also by the pressure of the water during swimming forward. 
The Hyenodon-like dentition which the most primitive whales 
inherited, with teeth of considerable size, diversified form, and of 
typical number, at first becomes more simple. The upper molariform 
teeth lose the inner cusp and the inner root, and the crown under- 
goes compression. A further step in the reduction is that the crowns 
of the cheekteeth, or at least of most of them, acquire a serrated 
anterior and posterior margin. Next the two remaining roots, 
foremost and hindmost, of the cheekteeth fuse into one, and the 
serrations of the crowns are reduced and obliterated. The size 
at the same time is reduced, and the form becomes simply conical so 
as to resemble that of the incisors and canine, which in their turn 
undergo reduction. While this is happening the number of teeth in 
the long jaws is increased, no doubt because in the place of the few 
quite large teeth there spring up many smaller ones; scarcely by the 
actual splitting up of the few. Perhaps also in the beginning some 
of the milk teeth came to take a place in the series with the permanent 
ones, without, however, the entire milk dentition’s intercalation in the 
permanent set. The number of teeth grows greater and greater, far 
beyond the typical, while the individual teeth become smaller and 
smaller. Those at the front and back of the series become especially 
stunted, frequently disappearing from the intermaxillary. The 
enamel covering of the teeth becomes thin or disappears entirely. 
What later happens to the dentition depends on the use to which it is 
put. It may happen that there comes to be no use whatever for it, 
and that it consequently disappears. Or it may, wholly or in part, be 
once more put to heavy use and be modified to this end; or a single 
tooth may take on power while all the others atrophy. 

The succession of teeth, which in the most primitive whales took 
place in the ordinary way, ceases. It is not clear how this happens. 
Judging from investigations of the teeth in embryos of the higher 
cetaceans it might appear, at least sometimes, as if it were retained 
milk teeth that are found-in the adult animal’s dentition—as if the 
successors to the milk teeth had disappeared. Such, however, is 
scarcely the explanation. Most probably it is really the actual perma- 
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nent set that is found in the adult, while those that precede and follow 
(both of which have been demonstrated) disappear.’ 

The fact that mastication ceases and that the teeth become stunted 
has a great influence on the chewing muscles and the jaws. It was 
necessary for the first. whales as fish catchers to be able to open the 
mouth wide. The masseter muscle which has the tendency to limit 
the opening of the mouth was therefore little used, and it became 
restricted ; together with the muscle the region of its origin became 
shrunken. This region is the anterior and median part of the 
zygoma ; it is transformed into a slender bridge of bone. The tem- 
poral muscle has been more used, but it also shows the tendency to 
be reduced by lack of vigorous use, and it draws itself backward quite 
low on the side of the braincase, losing its influence on the zygomatic 
process of the squamosal. This process shrivels up like the coronoid 
process of the mandible, the muscle’s point of insertion. In cases 
where the under jaw becomes very large the temporal muscle may 
acquire renewed strength and may spread its region of origin out 
over its surroundings in an unaccustomed manner. With the atrophy 
of the teeth they cease to influence the body of the mandible, which 
consequently loses its original height. The alveoli become less defined 
and the partition walls between them may disappear so that there 
arises a common dental furrow. The articular condyle of the 
mandible weakens, loses its cylindrical form, and the articular sur- 
face becomes an almost flat area pointing backward at the similarly 
formed glenoid fossa on the squamosal, which as good as loses its 
postglenoid process and is otherwise inclined to suffer reduction. It 
may happen, however, that the lower jaw becomes huge and that its 
articular condyle acquires corresponding heaviness. In such cases 
the condyle is curiously modified, losing the true articular surface. 
This is grown over by articular ligament, and the lower jaw stimu- 
lates the squamosal to grow out in prodigious size, bearing, instead 
of the true articular surface, an area of attachment on a projecting 
foot. The symphysis menti. long in the most primitive whales, is 
restricted. The under jaw’s degeneration is also no doubt indicated 
by the huge gaping posterior entrance to the mandibular canal, which 
is mostly filled with loose connective tissue. It is not clear what the 
reason is for this peculiarity, which was already present in, the most 
primitive cetacea and is found in all the later ones though sometimes 
in a rather disguised form; possibly it might in some way depend on 
the air-sacs of the nasal passages which lie exactly internal to this 
part of the lower jaw. 
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Whales lose their hair covering because it ceases to be of use; at 
most some few degenerated vibrisse remain. 

It holds good for the cetacea as for other groups of mammals that 
the most primitive forms have much less brain than the later ones; 
in the highest whales the brain is extremely well developed. 

It likewise holds good for the cetacea as for others that the earlier 
forms are smaller than the later, though dwarfs may at any time be 
developed. Ordinarily whales increase noticeably in size as they 
become more highly developed; the highest forms have reached 
gigantic proportions. 

Judging by their greater or less resemblance to the Hyzenodonts 
the cetacea are mutually related essentially as follows: ° 


Cetacea. 
I. The number of teeth is not more than typical [44]. Braincase 
not telescoped, not shortened. 

Archzoceti. 

Zeuglodontide. 
Protocetus, Prozeuglodon, Zeuglodon. 
II. The number of teeth is or has been more than typical. Brain- 
case telescoped, shortened. 

A. Nasal bones forming a roof over hinder part of nasal 

cavity. Maxillary not covering frontal. 
Mystacoceti. 
Balenidz. 
BaLzZNINI: Balena, Neobalena. 
BALZNOPTERINI: Rhachionectes, Plesiocetus, 
Cetotherium, Balenoptera, Megaptera. 

B. Nasal bones pressed into fore wall of braincase, not or 
scarcely forming a roof over any part of nasal 
cavity. Maxillary covering frontal. 

Odontoceti. 
1. Teeth not alike, the most posterior less simply 
formed than the most anterior. 
Squalodontide. 
Agorophius, Squalodon, Neosqualodon, 
Prosqualodon. 
2. Teeth now or formerly alike, simple in form. 
a. Temporal fossa large, not covered over by 
frontal and maxillary; zygomatic pro- 
cess of the squamosal heavy, primitive 
in form. 
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Platanistide. 
Pontistes, Pontoporia, Lipotes, Inia, 
Saurodelphis, Platanista. 

b. Temporal fossa relatively small, covered 
anteriorly by the widened frontal and 
maxillary; zygomatic process of the 
squamosal reduced, losing its primitive 
form. 

a. Occipital wall not especially elevated. 
Delphinide. 

Delphinodon, Champsodelphis, 

' Schizodelphis, Heterodelphis, 
Eurhinodelphis, Argyrocetus, 
Delphinapterus, Monodon, 
Steno, Prodelphinus, Delphi- 
nus, Tursiops, Tursio, Lageno- 
rhynchus, Orca, Orcella, 
“ Grampus,”’ Pseudorca, Globi- 
ceps, Phocena, Neomeris. 

B. Occipital wall highly elevated. 
Physeteride. 

XIPHIINI: Argyrodelphis, Meso- 
plodon, Xiphirostrum, Chonoxi- 
phius, Xiphius, “ Berardius,” 
Hyperoodon. 

PuHyYSETERINI: Hoplocetus, Phy- 
seterula, “ Cogia,” Physeter. 

In the form of a genealogical tree [see pp. 45-46]: 
Physeteride. 


| 
Delphinide. 


i 
ee es 
Balenide. 

oP aS 


Zeuglodontide [Basilosauride]—Of all known cetacea the 
Eocene Egyptian Protocetus of the family Zeuglodontide is the most 
primitive. It is known from a rather complete skull without the 
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lower jaw, and from a few vertebre and ribs. In all that is known it 
stands so near to the Hyenodontide that there would scarcely have 
been any reason to separate it from them had it not been evident that 
it was one of the first members of the cetacean series. The number 
of teeth in the upper jaw is, as in Stypolophus and Pterodon, the 
typical 11, since m° is present, while it has disappeared in Hyenodon, 
the highest genus of Hyenodontide. But the form of the teeth is 
most nearly as in Hyenodon, more shearing than in other members 
of the family. The difference from Hyenodon is chiefly a result of 
the fact that heavier use has been made of that part of the toothrow 
which serves for grasping the food and that consequently the incisors 
and anterior cheekteeth have increased in size. The incisors have 
become about as heavy as the canine, the premolars have become 
heavier and more elongated than formerly, while the molars are 
weakened and m? has lost its predominance. The mouth was already 
used mostly as a pair of forceps; the long, narrow, but strong, beak- 
shaped jaw, in which the teeth have abundant space, bears witness 
to the fact. The anterior nasal aperture is already forced consider- 
ably backward; but it has, however, only reached a point scarcely 
half way to the anterior margin of the orbit, and it has kept a rather 
primitive form. The nasal bone is long and narrow, roofing over a 
large part of the nasal cavity. The intermaxillary is strengthened 
anteriorly, its body is lengthened, likewise its nasal process, though 
this process does not reach to the frontal. Otherwise the inter- 
maxillary does not show much deviation from the conditions ordi- 
narily found in carnivores. The maxillary also is lengthened and 
thickened; but is not otherwise modified to any noticeable degree. 
Posteriorly it does not push itself out over the facial part of the 
zygoma or over the frontal, which it merely forces slightly backward. 
On the palatal surface it has not crowded the palatine bone, which 
has retained its original length. The incisive foramina seem to have 
disappeared. The forehead is pressed quite flat, and the supraorbital 
process of the frontal has become very broad; otherwise the forehead 
is unmodified. The anterior and median part of the zygoma is 
already well on its way to become siender, but the zygomatic process 
of the squamosal is still robust. It bears a considerable postglenoid 
process, though the articular surface for the lower jaw has begun 
to assume the peculiar vertical position that it has in the higher 
whales. The temporal fossa has on the whole remained primitive 
in size and form. It is bounded by high crests. The braincase is 
not compressed antero-posteriorly ; the frontal and supraoccipital are 
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not widened so as to encroach on the parietal. The mastoid is still 
visible on the outer wall of the braincase. Occipital crest well 
developed, projecting. Occipital condyles not pressed flat. On the 
basal part of the occipital the impressions where the lower neck 
muscles were attached are essentially unmodified in character, and the 
under side of the occipital bone’s basal part is not shaped for sheath- 
ing the gullet and larynx. On the other hand the exoccipital has 
already acquired a noticeable widening out to the side. The hinder 
part of the nasal cavity appears to be wholly undisturbed; it must 
contain a well-developed ethmoid. The bony palate is already pro- 
longed backward by plate-like outgrowths from the lower margin of 
both the palatine and the pterygoid. No doubt an air-sac formed by 
an enlargement of the nasal passage lay on the outer side of the 
pterygoid, but whether it was enclosed by outgrowths from the 
adjacent bones is doubtful. The tympanic bone had already acquired 
the characteristic cetacean thickening of the inner wall. The cervical 
vertebrz are mutually free, not strongly compressed. The odontoid 
process of the axis is strong, projecting. The spinous processes of 
the dorsal vertebrz differ noticeably among themselves as to their 
slant, some of them sloping strongly backward, others upright or 
directed a little forward; those on the hindmost dorsal vertebre are 
rather low. Zygapophyses apparently well developed. No project- 
ing transverse processes on the hindmost thoracic vertebrae. Centra 
of ordinary size. On the tip of the transverse process of a sacral 
vertebra there is present a rather large area of attachment for the 
ilium, although the process has otherwise already lost much of its 
original character. On such ribs as are present in the fossil there is 
a well-developed capitulum; the hindmost ribs lack the tuberculum 
and are articulated with the corresponding vertebrz by the capitulum. 

Prozeuglodon (Zeuglodon osiris, Prozeuglodon atrox partim”), 
also Eocene, Egyptian, has departed in dental characters not a little 
from Protocetus. In the number of teeth the difference is only that 
m*, small in Protocetus, is here absent. The form of the teeth has 
undergone greater change: pm’ has lost the compressed form of the 
crown and has become simply conical with a single root like the 
incisors and canine; pm? has acquired a serrate posterior margin; 
pm*, pm*, m+ and m? are strongly serrated on both the anterior and 
posterior margins of the crown; in pm* and pm* the inner heel is 
much reduced and in the two molars it has entirely disappeared. The 
lower jaw is also known; it contains the typical 11 teeth. Incisors, 
canine, and pm, approximately uniform, simply conical; pm,, pm, 
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and pm, with compressed crown and serrated anterior and posterior 
margins; m,, m, and m, also with compressed crown, its anterior 
margin smooth, its posterior margin serrate. Tooth succession 
occurred in the ordinary way as it assuredly did in Protocetus also. 
In all characters the skull agrees essentially with that of Protocetus. 
The basal part of the occipital appears, however, to be more adapted 
to the larynx and gullet. A few peculiarities of Prozeuglodon which 
are not clearly demonstrated in Protocetus are: the presence of an 
elongated, compressed incisive foramen on each side; the presence 
of a distinct lacrimal bone; and the presence to the outside of the 
pterygoid and in front of the tympanic of a considerable pit bounded 
by high ridges springing from the surrounding bones, evidently the 
impression of an air-sac. The under jaw already has nearly the same 
peculiar form as in many highly developed cetaceans with long 
symphysis menti; it has, however, a relatively large coronoid process. 
But the mandibular condyle is placed low and is turned backward, 
and the strange gaping hinder entrance to the mandibular canal is 
present. Of the rest of the skeleton rather more is known than of 
Protocetus, among other parts most of the vertebral column and the 
fore limb down to the hand. There is a great similarity to Protocetus. 
A difference from this genus is that no sacral vertebra is found with 
the transverse process plainly acted upon by the ilium. The skeleton 
of Prozeuglodon throws light on certain conditions that are not under- 
stood in Protocetus. The sternum is of considerable size, with several 
joints. The shoulder blade is essentially as in the higher whales. 
The humerus has retained relatively much of the original form: 
distinctly separated greater and lesser tubercles, a distinct deltoid 
crest, and a well-developed hinge-shaped lower articular surface. 
Radius and ulna have correspondingly well-developed articular sur- 
faces for the humerus, are relatively only a little compressed, and 
have distinct articular surfaces for the carpal bones; the ulna has a 
rather large olecranon. 

Zeuglodon [Basilosaurus| (Z. cetoides, Z. isis), known rather 
completely as to the skeleton, occurs in Eocene strata of both the 
Old and New Worlds. In most respects it resembles Prozeuglodon. 
But it has acquired a highly remarkable peculiarity in the vertebral 
column. While the centra in Progeuglodon are not in any direction 
strikingly altered in form, in Zeuglodon the centra of most of the 
hinder thoracic vertebre, of the lumbar vertebre, sacral vertebre and 
all but the outermost of the caudal vertebrz, have become remarkably 
large and especially greatly elongated, while the vertebral arches 
have remained short, standing about midway on the centra, the arches. 
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in common with the spinous processes, widely separated from each 
other. Thus in Zeuglodon the body has acquired an altogether 
peculiar length, putting one in mind of the snakes. The posterior 
thoracic vertebrze seem to have developed considerable transverse 
processes which bore the ribs on their extremities. In size also 
Zeuglodon went further than its relatives. Of the hind limb there 
is known a small, quite atrophied pelvic bone with articular surface 
for the femur, and an even more degenerated little rod-shaped femur.” 

The genera of Zeuglodonts together form the section Archzoceti, 
the source from which all the higher cetaceans have originated. Pro- 
tocetus has scarcely a single peculiarity, apart from its large size, 
that one would not expect to find in an ancestral stock for the higher 
whales. The same is true of Prozeuglodon. On the other hand 
Zeuglodon, a descendant of Prozeuglodon, has followed its own line 
away from the starting point of the other whales, deviating particu- 
larly in its remarkable vertebre. 

The peculiarities which especially place the Zeuglodonts lower than 
all other cetaceans are that the teeth are still present in the typical 
number, and that the braincase is not telescoped and shortened. Of 
all other whales it holds good that they, so far as they are known, 
have the number of teeth raised above the typical (or that they are 
descended from cetacea in which it had been raised), and that they 
have the braincase more or less compressed antero-posteriorly. As 
regards the form of the teeth Protocetus no doubt stands lower than 
all other cetaceans; but Prozeuglodon and Zeuglodon are in this 
respect scarcely more primitive than the lowest members of the higher 
families. Of all the many other primitive characters that are found 
in the Zeuglodonts some are, it is true, no longer to be found in the 
higher families, not even among the extinct lowest forms; but for 
most of them this does not hold good. 


Zeuglodontidz * | Basilosauride]. j 
I. Crowns of cheekteeth with smooth, not serrate, margins. 
Protocetus. 
II. Most of the cheekteeth have serrate anterior and posterior 
margins to the crowns. 
A. Centra of thoracic, lumbar, and caudal vertebre not 
elongated. 
Progeuglodon. 
B. Centra of posterior thoracic, of lumbar and caudal 
vertebre elongated. 
Zeuglodon | Basilosaurus |. 
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Balenidz.—The group Mystacoceti with the single known family 
Balenide includes whales that stand near to the Zeuglodonts ; but the 
most primitive members of the group had already advanced a step 
further than the Zeuglodonts. They presumably had the number of 
cheekteeth raised above the typical. With that change there followed 
others. The most primitive Mystacoceti must have already had the 
nasal aperture pushed further back than in the Zeuglodonts. The 
intermaxillary probably extended further back. The maxillary must 
. have been somewhat more broadened out posteriorly. The parietal 
was slightly encroached upon, and the braincase was a little tele- 
scoped. The spinous processes of the dorsal vertebre presumably 
slanted to a less degree in different directions. The joints at the 
elbow and wrist must have almost wholly lost their primitive structure, 
etc. Taken all in all, however, the most primitive Mystacoceti must 
have been in general like the most primitive Zeuglodonts. 

Of the many forms which the group Mystacoceti must have in- 
cluded no others are known than a little circle of highly developed 
genera very specially modified in their own direction; but in spite of 
their remarkable development they have retained many primitive 
features which are no longer found in the other, higher families. 
This holds good especially in the structure of the face. Although the 
narial aperture is drawn backward into proximity with the anterior — 
_ wall of the braincase the nasal bone is not wholly misshapen. It 
retains part of its long, narrow form and it still roofs over the hind 
part of the nasal cavity which may yet inclose very considerable 
remnants of the ethmoid plates. The anterior part of the nasal cavity, 
bounded by the intermaxillary, maxillary and vomer, is also relatively 
primitive in structure, more open than usual, with less tendency to 
closing together of the bones. And the maxillary, although it has 
expanded backward, and shoved itself somewhat back both above and 
beneath the frontal, has nevertheless not in any way covered the 
frontal’s broad supraorbital process. A distinct lacrimal is present, 
but this is not unknown among higher cetacea. The zygomatic arch 
has retained more of its primitive form and strength than elsewhere. 
Two outer nasal apertures are still found; they are not mutually 
united. The basal part of the occipital is also to a somewhat less 
degree modified than in other recent cetacea, being less specialized to 
accommodate larynx and gullet. 

That which more than anything else has. left its impress on the 
known Balzenids is their habit of not hunting after single large fish, 
but of swimming with open mouth into shoals of small fish, crus- 
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taceans, or other small creatures, which they allow to stream into the 
mouth in multitudes along with the water. They seek to retain the 
edible contents when they close the mouth and the water flows out 
again between the lips. The water has thereby acquired great power 
to act upon the mouth cavity from within; it distends the opening 
enormously; the jaws grow and acquire a disproportionately large 
size in comparison with the braincase; the branches of the mandible 
are bowed strongly outward to the sides and are widely divergent 
from each other behind, while the connection between them in front 
becomes quite loose. The gigantic lower jaw wears so upon the 
ligaments which bind its articular head to the squamosal that the 
ligaments are incited to growth. They become uncommonly strong 
and spread themselves over the original gristle-covered articular 
surfaces on the jaw and the squamosal, both of which surfaces they 
entirely cover. They cause the squamosal to grow out as a huge 
process which bears the attachment surface for the lower jaw on its 
free margin. By the enlargement of the mouth cavity the squamosal 
together with the articular head of the lower jaw is pushed far out 
to the side and so far back that at last its free postero-external 
extremity comes to lie further back than the occipital condyles. The 
squamosal in its turn presses strongly on the parts which lie behind 
it: on the mastoid which is squeezed inward, and on the exoccipital 
which is pushed backward. In proportion to the size of the under 
jaw the temporal muscle increases and pushes its region of origin 
forward over the supraorbital process. There has been no use what- 
ever for the teeth; they atrophy so completely that finally they are to 
be found only in the embryo as a long series of insignificant, small, 
pin-shaped teeth, hidden under the skin and soon resorbed. On the 
other hand the inflowing and outflowing water acted as a stimulant 
on the corneous papillz of the roof of the mouth. The papillz along 
the margin of the upper jaw are so stimulated that they have grown 
out as a close-set series of “ whale-bones”: high, crosswise-placed, 
corneous plates, the inner margin of which is frayed out into threads. 
The entire set of whale-bones functions as an excellent instrument 
for catching the solid material that flows with the water into the 
open mouth. The palate is strongly acted upon by the instreaming 
water, by the larynx, and by the tongue, which is pressed against it 
when the water is to be expelled. The palatine bone grows and forces 
itself backward, pushing back the pterygoid behind it; and the 
pterygoid pushes and presses that which lies still further back ; 
namely, the tympanic bulla and the region of attachment of the neck 
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muscles on the basal part of the occipital. The palatine may push 
itself wholly back under the base of the occipital, and the muscle 
attachment may come to lie about on a line with the posterior margin 
of the occipital condyle. . 

In other respects also the known Balenids have reached particu- 
larly high. The supraorbital process of the frontal acquires an 
unusual breadth, no doubt for the special reason that it follows the 
eye, which, by the widening of the mouth cavity, is pushed out to the 
side. The supraoccipital becomes very large and strongly slanting 
forward under the influence of pressure by the water and by the 
muscles of the neck. The transverse processes of the thoracic verte- 
bree become widely projecting ; this is especially noticeable as regards 
the hindmost thoracic vertebre (where the processes are para- 
pophyses, while on the anterior vertebre they are diapophyses). 
The ribs have a strong tendency to lose the capitulum and to restrict 
their connection with the sternum. In most of the recent members 
of the family the capitulum is absent from all the ribs, even the more 
anterior,-although an evident collum is present (it is, however, doubt- 
ful whether it is really the capitulum that is absent from the hind- 
most ribs; more likely the single articular head which appears to be 
the tuberculum is in reality either the capitulum alone or the capitulum 
and tuberculum undifferentiated). The sternum is so reduced that 
it consists of the manubrium alone. The first finger has a tendency 
to atrophy. Ftc. 

In the section Balzenini are found the most primitive of the family’s 
known genera: Balena and Neobalena. With them the anterior 
facial part of the skull has kept relatively much of the form ordi- 
narily present in mammals. This is especially true of the inter- 
maxillary and still more of the maxillary, which is quite slender in 
front and not depressed. Body and tail are rather short, not quite 
so well fitted for rapid swimming as in the others. The hand is more 
primitive. Of the hind limb’s skeleton there are present, at least in 
Balena, relatively quite considerable remnants, among other parts a 
stunted femur and the upper end of the tibia. The mouth is shaped 
somewhat differently than in the others ; it is formed as an enormous 
barrel or bag, bowed outward on all sides. Not only are the rami of 
the lower jaw bent outward, but the upper jaw with the whole facial 
part of the skull is also bent, arched highly upward. Both the upper 
jaw and the branches of the lower jaw assume the structure of stays 
in the walls of the pouch-like mouth cavity. The whale-bone plates 
acquire a remarkable length. Finally the head becomes more pre- 
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ponderant as regards the body than in other whales. The cervical 
vertebre are pressed together unusually strongly ; they coalesce. 

Balena appears in some respects to stand on a lower level than 
Neobalena. Its slender under jaw seems better to agree with the 
condition primitive to the cetacea than does the strikingly massive, 
strongly compressed under jaw of Neobalena in which the mandible 
presumably must be especially influenced by the large under lip. Its 
relatively few, ordinarily formed, slender ribs, and its correspond- . 
ingly rather long series of lumbar vertebre are also undoubtedly 
primitive characters; in Neobalena the ribs have become unusually 
numerous and the number of lumbar vertebre is reduced to a few 
bones, while the ribs, or at least most of them, have become remark- 
ably broad and have to a remarkable degree lost connection with the 
vertebre so that they lie loose among the muscles. Balena is no 
doubt the more primitive also in the short, broad form of the hand. 
The first finger is either (in B. australis) rather well developed, con- 
taining two phalanges in addition to the metacarpal, or (in B. mysti- 
Cetus) reduced, though still retaining the metacarpal.” The other 
fingers are not much lengthened; in the median digits, however, 
especially in the third, the number of phalanges may be increased to 
four or five. The form of the phalanges is terete, not compressed. 
In Neobalena, the hand appears to have essentially the same structure 
as in Balena, but the first metacarpal is said to be absent, and the 
entire hand has become narrower. The lack of a dorsal fin in Balena, 
in contrast with Neobalena, is, presumably, also a primtive character ; 
‘though the fin may have been lost. But in the adaptation of the head — 
as a pouch for catching small animals Balena has reached far beyond 
Neobalena. Inthe more primitive of the two certainly known species 
of Balena, B. australis, the modification is a little less noticeable than 
in the higher species, B. mysticetus; the head is slightly smaller, the 
upper jaw is somewhat less bowed upward, etc. In B. mysticetus the 
head becomes so huge that in full grown individuals it reaches a 
third or more of the animal’s total length, the upper jaw is thrown 
upward in an enormous arch, the palatine and pterygoid are forced 
backward under the hindmost part of the basioccipital, etc. The 
coracoid process of the scapula may be absent (in B. australis). 

Neobalena must assuredly have originated from Balena, but from 
one of the most primitive species of the genus, in which the head was 
only a little increased in size; but since then it has gone its own way, 
developing peculiarities in the form of the lower jaw, in the ribs, 
vertebral column and hand. 


2 
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In the genera of the section Balenopterini the intermaxillary and 
also the maxillary are rather strongly flattened anteriorly so that the 
facial part of the skull has lost its primitive pointed form. Body and 
tail are uncommonly long, adapted to more rapid swimming with 
stronger muscles. Among the alterations produced by these muscles 
are the higher spinous processes on the dorsal and caudal vertebre. 
The hand is shaped more like an oar blade. The fingers are laid more 
closely together and the third and fourth may have the number of 
phalanges increased ; the first digit has completely disappeared. The 
skeleton of the hind limb is more reduced. The mouth is modified 
in its own way; its outbowing in the upward direction is slight or 
absent, that to the sides and downward is conspicuous. The floor of 
the mouth cavity has become to a high degree expansible, and the 
intermaxillary and maxillary, like a broad, more or less flattened lid, 
cover over the pouch which it forms. The Balenopterines stand 
lower than the known Balznines in the condition of the cervical verte- 
bree: the bones retain their freedom. 

Among the known Balenopterines, Rhachionectes is one of the most 
primitive. Its nasal bone is still relatively very well developed. The 
breadth of the intermaxillary and maxillary in front is rather slight. 
The supraorbital process is relatively weak and not strongly flattened. 
The braincase is relatively only slightly telescoped so that on the 
middle of its upper side there can be seen not a little of the frontal. 
The supraoccipital is not especially large or forward-slanting. The 
articular surface for the lower jaw on the squamosal is not pushed 
out especially far downward and backward, and, when seen from - 
beneath, has not entirely covered the mastoid or pushed the exoccipital 
very far backward. Bony palate relatively not strongly lengthened 
behind. The point of attachment for the neck muscles on the basal 
part of the occipital is still tubercular, and the basioccipital on the 
whole is only to a slight degree shaped to accommodate the larynx 
and gullet. In contrast with its nearest recent allies Rhachionectes 
stands lower in a few other respects also: an evident capitulum is 
still found on some of its anterior ribs; the skin beneath its mouth 
cavity is not thrown into longitudinal folds; the dorsal fin is not 
present ; the hand is relatively short, and the number of phalanges is 
only a little increased. It has perhaps high specializations in its 
decidedly heavy under jaw, which slightly suggests Neobalena, and 
in its somewhat upwardly arched facial portion of the skull. 

Plestocetus from the Tertiary of Europe, and presumably from that 
of North America also, is best known from the skull. To a high 
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degree it resembles Rhachionectes, but appears to differ in having a 
considerably more reduced nasal, like the higher Balzenopterines. 

Cetotherium, also from the Tertiary of Europe and presumably of 
America, which is likewise known from scarcely anything else than 
the skull, is a very near relative to Plesiocetus. It is slightly more 
specialized, with the articular surface for the lower jaw on the 
squamosal pushed somewhat further backward, pressing more against 
its surroundings, and covering the mastoid; but otherwise it scarcely 
differs except in trifles. 

As a pronounced contrast to Rhachionectes the genus Balenoptera, 
on the other hand, stands much higher: with much smaller nasal; 
with intermaxillary and maxillary more broadened in front; with 
broader and flatter supraorbital process ; with more telescoped brain- 
case in the median upper part of which there shows itself only a little 
of the frontal; with larger, more forward-slanting supraoccipital ; 
with the articular surface for the lower jaw on the squamosal pushed 
much further backward, wholly covering the mastoid and shoving 
the exoccipital more to the rear ; with bony palate strongly lengthened 
backward; with point of attachment for the neck muscles on basal 
part of occipital compressed, flattened; with the basioccipital more 
shaped to the larynx and gullet; with the skin under the floor of the 
mouth cavity thrown into longitudinal folds; with a dorsal fin; with 
the hand more lengthened; with frequently more phalanges in the 
median fingers. 

Magaptera stands yet higher than Balenoptera. Its body is 
relatively not much elongated, a fact which points to its origin among 
the most primitive species of Balenoptera. But in the structure of 
the fore limb it has reached far beyond its relatives. On account of 
some special use or other, perhaps most likely from rapid turning 
about in the water, the arm has grown to an enormous length. The 
forearm has become very much stretched out, and the hand is yet 
more conspicuously lengthened, the number of phalanges in the third 
and fourth finger increased in addition. The scapula has lost both 
the coracoid process and the crest. 


Balznidz.” 
I. Intermaxillary and maxillary narrow anteriorly, not flattened. 
Balenin. 
A. Mandible slender. Ribs not broad. First metacarpal 
present. 
Balena. 
B. Mandible robust. Most of the ribs broad. First 
metacarpal absent. 
Neobalena. 
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Il. Intermaxillary and maxillary broad anteriorly, flattened. 
Balenopterini. 
A. Nasal relatively well developed. 
Rhachionectes. 
B. Nasal reduced. 
1. Area of insertion of neck muscles on basal part of 
occipital tubercular. 

a. Articular surface for lower jaw on squamosal 
not strongly pushed backward, not covering 
the mastoid when seen from below. 

Plesiocetus. 
b. Articular surface for lower jaw on squamosal 
more pushed backward, covering the 
mastoid. 
Cetotherium. 
2. Area of insertion of neck muscles on basal part of 
occipital compressed. 

a.* Hand not especially elongated. Shoulder 

blade with crest. 
Balenoptera. 

b. Hand greatly elongated. Shoulder blade 

without crest. 
Megaptera. 


Squalodontide.—The Squalodonts must have originated from 
among the most primitive Balznids which still had the teeth shaped 
like those of the Zeuglodonts but increased in number, and which had 
not yet begun to get the mouth refashioned into a catching-bag. Their 
differences from the most primitive Balenids are due especially to 
stronger pressure of the water on the facial part of the skull; most 
likely the Squalodonts were from the beginning more rapid swimmers 
than the Balenids. The nasal passage is pushed much further back, 
not by muscle action alone, but probably especially by the influence of 
the facial adipose cushion. The water both stimulates the cushion 
to growth and presses it against the nasal passage. The nasal bone 
is completely atrophied, almost tubercular in form, and pressed into 
the frontal in the fore wall of the braincase, not or almost not cover- 
ing over any part of the nasal cavity. The plates of the ethmoid are 
probably pushed wholly away and the lamina cribrosa has probably 
become a solid bone-plate without perforations or almost so. The 
nose muscles, the pneumatic diverticulum from the nasal passage, the | 
adipose cushion of the snout, in short all that covers the skeleton of 
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the face, is pressed by the water in against the bones and has moulded 
the upper side of the whole face as its bed, especially hollowed out 
posteriorly. This bed, the “facial depression,’ extends backward 
along the sides of the nasals on the forehead. The beginning is 
traceable of a remarkable peculiarity which, in the more advanced 
cetaceans may become conspicuous to a high degree: an asymmetry 
in the structure of the face. The head must no doubt be so held 
during motion that the water comes to press not quite equally on both 
sides, but more strongly on the right side than on the left. The facial 
cushion therefore becomes larger on the right side than on the left, 
extends its bed most on the right side, forces the nasal passage to 
bend over to the left, and causes the bones of the face to develop 
somewhat dissimilarly on the two sides.” The maxillary has pushed 
itself posteriorly up over the frontal to such an extent that it almost 
wholly covers it, also spreading out over the supraorbital process. 
The zygoma appears to have been quite slender. The two nasal aper- 
tures were presumably united into one. In all of these points of 
difference from the Balznids the Squalodonts agree with the higher 
cetacea, of whose most primitive forms they remind one in nearly 
everything, so far as they are known, except in the condition of the 
teeth. 

The Tertiary North American Agorophius, which is only known 
from a very incomplete skull, almost without teeth, appears to be the 
most primitive member of the family. The number of teeth is not 
known, but certainly, to judge by the other peculiarities of the genus, 
it must have been greater than typical. Its braincase is much less 
telescoped than in the other Squalodonts, also less than in any of the 
known Balenids, somewhat suggesting the Zeuglodonts in being 
relatively strongly constricted anteriorly between the large temporal 
fossee, and in having the parietal form a considerable part of its roof. 
In the other Squalodonts the braincase, so far as it is known, is so 
telescoped and so broadened out to the sides that there is a wide area 
between the temporal fossz although these are relatively large; also 
the parietal in the middle of the roof of the braincase shows itself at 
most as a’narrow band. In other respects Agorophius appears to 
agree well with Squalodon. 

Squalodon is known rather completely from skulls from Tertiary 
strata in both the Old and New Worlds. Almost nothing is known 
of other parts of the skeleton. The teeth are well developed, hetero- 
dont. In each jaw there are three incisors with conical crown and 
single root, a canine of similar form and size, and 11, or sometimes 
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in the upper jaw 12, cheekteeth. Of these last the four or five 
anterior have conical crown and single or bifid root, and the seven 
posterior have compressed crown with more or less serrate anterior 
and posterior margin (or only the posterior margin serrate), and 
two roots, an anterior and posterior. The fact that the number of 
cheekteeth is most often 11 might indicate that the increase above 
the typical number, seven, was produced by the intercalation of four 
milkteeth in the series with the seven permanent teeth; but there is 
no decisive evidence either for or against this explanation, as the tooth 
succession is not known. If the number exceeds II a true increase 
must have taken place. As in the most primitive of the higher whales 
the jaws are very elongate, narrow; the intermaxillary and maxillary 
are not especially closed together, and the mesethmoid is not ossified 
in front ; the symphysis menti is long (the rami of the mandible may 
have grown together) ; the facial depression does not extend very far 
backward, the braincase is relatively only a little telescoped, the 
temporal fossa is considerable, the zygomatic process of the squamosal 
strong, the occipital condyle projecting. 

The Tertiary European Neosqualodon is only known from pieces 
of jaws. It has the number of serrate cheekteeth raised to at least 
I1; otherwise the characters of the dentition are not known. 

The Tertiary Argentinian Prosqualodon, known from the more 
essential parts of the skull, differs from Squalodon in having a much 
shortened face, with the facial depression relatively strongly broad- 
ened behind. The number of teeth appears to be somewhat reduced. 
It is no doubt a little more primitive than Squalodon in the less 
strongly telescoped form of the braincase proper. 


Squalodontide.” 
I. Braincase only slightly telescoped. 
Agorophius. 
II. Braincase strongly telescoped. 
A. Face long. 
1. Number of cheekteeth relatively little increased 
above the typical [44]. 
Squalodon. 
2. Number of cheekteeth increased above the typical 44. 
Neosqualodon. 
B. Face shortened. 
Prosqualodon. 
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Platanistide.—The Platanistids no doubt originated from the 
most typically defined Squalodonts such as Squalodon. The most 
important and perhaps in the first place the only distinction between 
the Platanistids and their precursors among the Squalodonts is that 
the teeth in the Platanistids are to a higher degree structurally degen- 
erated. They have lost their heterodonty, have become smaller but 
more numerous, all of them nearly simply conical with a single root. 
On the other hand the Platanistids have retained most of the other 
peculiarities in which the Squalodonts show themselves to be relatively 
primitive. Especially noticeable in comparison with higher cetacea 
are the following characters: facial depression rather narrow, not 
much widened laterally behind, so that its outer margin covers over 
the temporal fossa to a slight degree only; temporal fossa rather 
large ; zygomatic process of the squamosal robust ; all these peculiari- 
ties are no longer or scarcely ever found among cetacea of the higher 
families. The braincase appears to be rather small and not very 
much compressed antero-posteriorly, this also in contrast with the 
higher whales. In common with the most primitive forms of the 
higher cetacean families the Platanistids have, so far as they are 
known, such peculiarities: as the mutual independence and rather 
considerable size of the cervical vertebrz ; as the conspicuous lack of 
uniformity in the shape of the dorsal vertebre (for instance the 
long, broad transverse processes of the lumbar vertebrz in contrast 
with the rather short processes of most of the thoracic vertebrz ; only 
on a few of the hindmost thoracic vertebre do there occur robust 
transverse processes, parapophyses, which bear ribs at their tips in 
the Platanistids that are known in this respect) ; as the well-developed 
heads to the anterior ribs, and probably also the coalescence, or more 
correctly the non-separation, of the tuberculum and capitulum on the 
hinder ribs; as the rather large, ossified costal cartilages ; as the rather 
well-developed sternum; as the presence of the first finger, the meta- 
carpal at least of which is found; as the rather slight lengthening 
of the middle fingers, etc. 

In one single direction the known Platanistids have developed 
themselves highly. They have used the jaws as a kind of delicate 
forceps to seize and hold prey that did not make very strong resis- 
tance. The jaws grow to an unusual length but become noticeably 
slender, fine, though solid. The intermaxillary and maxillary press 
close together, covering over the anterior part of the mesethmoid, and 
they have a tendency to coalesce. The maxillary has pushed itself 
forward anteriorly beyond the tip of the intermaxillary. In the lower 
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jaw the symphysis menti becomes very long, and the rami of the 
mandible are inclined to grow together. The teeth that lie at the 
front of the jaws are inclined to increase in size, probably because the 
tips of the jaws come to be the most used part of the forceps. In 
another respect also the known Platanistids stand high: the sides of 
the facial depression are inclined to grow upward. Perhaps they also 
stand high in the tendency of the pterygoid to widen itself out 
unusually far backward in the outer wall of the air-sac behind the 
palate, reaching back to the squamosal; a circumstance that may call 
to mind both lower and higher whales, Balzenids and Physeterids.” 

The genus of Platanistids which has removed itself least from 
Squalodon.appears to be the Tertiary South American Pontistes, 
which is known from most of the skull. In relation to one or another 
of its nearest allies it has the following primitive characters: the teeth, 
judging from the alveoli, were small, simply formed, the anterior not 
enlarged ; the toothrows stand rather distant from each other, as the 
palate is relatively broad; the outer margin of the facial depression, 
especially the longitudinal crest on the maxillary above the orbit, is 
relatively low. A character which must be considered advanced in 
comparison with the nearest relatives is the specially large number of 
teeth, about 40 in each jaw if one judges rightly from the fragments 
of toothrows that have been found. 

Near to Pontistes but on a slightly higher level is Pontoporia 
(Stenodelphis). The teeth have become smaller but more numerous, 
about 55 in each jaw. Those in front have a slight tendency to be 
enlarged. The ‘toothrows are placed nearer together and the palate 
is narrower. A high specialization, which also holds good for the 
other recent members of the family, is the complete absence of the 
olecranon. 

Lipotes (known from external characters, skull, and cervical verte- 
bre) and Jnia are near relatives of Pontoporia. Their face is shorter, 
the number of teeth is less (about 30 in each jaw in the former, about 
26 in the latter), the anterior teeth show scarcely any tendency to be 
enlarged. It might appear as if the two genera were, in these char- 
acters, less specialized; but the explanation is presumably another. 
The two genera most likely originated from forms that more nearly 
resembled Pontoporia, and that had the strongly narrowed palate and 
numerous small simply conical teeth, although not so many as in 
Pontoporia. Lipotes and Inia appear to have used the teeth in a 
special manner, most probably for the crushing of food, and the teeth 
have therefore regained some of their earlier strength, have grown 
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and become massive, with wrinkled enamel. In compensation, how- 
ever, they have become less numerous and the most posterior in the 
jaws have acquired a form which is anything but primitive: the base 
of the crown is more or less tubercularly widened out inward. The 
narrow palate is retained. The lateral margin of the facial depression 
is considerably more upturned than in Pontoporia, and the posterior 
border, especially in the median region formed by the frontal, is far 
more elevated. . 

Lipotes as compared with [nia is surely the more primitive in the’ 
greater slenderness of the teeth; on the contrary it is the less primi- 
tive in having the facial depression relatively strongly widened behind. 

Saurodelphis (Saurocetus, Pontoplanodes), Tertiary, Argentinian, 
known from most of the skull, appears to have also originated from 
Pontoporia-like animals, but it has gone in another direction than 
Inia. It has retained the slender face with the narrow palate, but the 
number of teeth is reduced to about 20 in each jaw. At the same time 
the teeth are enlarged; in any event they have acquired roots that are 
more widened antero-posteriorly ; this is especially true of a number 
of the anterior teeth in each jaw. In these teeth the root appears to 
be in process of dividing in two, so that in cross-section it 1s almost 
8-shaped, a form which, especially as regards the anterior teeth, is 
quite the opposite to primitive. The lateral margin of the facial de- 
pression is trenchant and highly upraised, even more than in Jia. 
The hinder margin of the depression is not only elevated in the middle 
as in Inia, but is also pushed further back. 

Platanista also probably traces its origin back to Pontoporia-like 
creatures. It has gone further than any other member of the family 
in the direction of making over the jaws into delicate forceps. The 
face is so slender and the palate so narrowed that the right and left 
toothrows in the upper jaw lie closely side by side; they may even, 
especially at the extreme rear, where the teeth are undergoing 
atrophy, be pushed into each other. Somewhat similar conditions 
obtain in the lower jaw. The number of teeth is about 30 in each 
jaw. Several teeth at the front of each jaw have acquired high, 
pointed crown and compressed, enlarged root. The outer margin of 
the facial depression has grown upward, higher than in any other 
genus, especially that part of it which runs along the outer margin of 
the maxillary over the orbit and front of the temporal fossa. This 
part has shaped itself quite fantastically as a huge plate which rises 
high upward and bends in over the posterior part of the face, which it 
covers like a mask, since each plate nearly meets its fellow from the 
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opposite side. On the other hand the posterior margin of the depres- 
sion is not particularly highly elevated. The eye is atrophied ; touch 
more than vision probably guides in the capture of prey. The hand’s 
unusually broad, rounded-off outline, with the especially short, uni- 
form, well-developed and wide apart fingers, might appear more 
primitive than in other members of the family; but possibly it may 
be the story of a partial reversal from an earlier more flipper-like 
condition. | 


Platanistide.” 
I. Upper toothrows well separated throughout. Maxillary with 
longitudinal crest not excessively large. 
A. All the teeth with terete or scarcely compressed root. 
1. Longitudinal crest on maxillary relatively low. Frontal 
behind nasal only a little elevated. 
_a. Palate relatively broad. About 4o teeth in each 
jaw. 
Pontistes. 
b. Palate relatively narrow. About 55 teeth in each 
jaw. 
Ponto poria | Stenodelphis]. 
2. Longitudinal crest on maxillary relatively high. 
Frontal behind nasal rather strongly elevated. 
a. Teeth relatively slender. 
Lipotes. 
b. Teeth relatively robust. 
Inia. 
B. Teeth with compressed root; in some of the anterior teeth 
the cross-section of the root is almost 8-shaped. 
Saurodelphis. 

II. Upper toothrows placed close together, especially behind, so 
that teeth from the right and left sides may be pushed in 
among each other. Maxillary with longitudinal crest 
excessively large, completely covering over the face. 

Platanista. 


Delphinide.—The most important character—perhaps in the 
beginning the only one—which has separated the Delphinids from 
the most primitive Platanistids from which they sprang is the widen- 
ing out of the facial depression. This broadens posteriorly to such 
an extent that its floor wholly covers over the temporal fossa like a 
roof formed by the frontal and maxillary together. A second 
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peculiarity, which in any event soon showed itself, is the reduction of 
the temporal muscle through lack of use; its fossa becomes smaller 
and the zygomatic process of the squamosal becomes less projecting 
and less robust, losing, moreover, its primitive arched form. In the 
more advanced members of the family many other modifications may 
appear. The facial part of the skull, which begins by being long and 
narrow, almost compressed, used as forceps, may become still longer. 
Or the use as forceps may grow less and be exchanged for service as 
an implement for rooting in the sea bottom; followed by alteration in 
the form of the face. Or the mouth is used merely to clap together 
around the prey; followed by flattening and shortening of the face. 
In each instance the facial cushion contributes to the flattening of the 
facial part of the skull. The extreme tip of the intermaxillary has 
the tendency to be restricted, to be grown over by the maxillary and 
to lose the teeth which at first were implanted in it. Its upper margin 
may extend in over the anterior part of the mesethmoid and coalesce 
with its fellow of the opposite side. The symphysis menti has a 
tendency to be weakened and shortened. The teeth are inclined to a 
further reduction, and they may disappear; but they may also be 
again applied to special work and be modified in various ways. The 
braincase increases in size and is more subject to pressure from in 
front and from behind. The nasal passage may be pushed further 
back. The nasal bone, which in the most primitive Delphinids 
retained a slight trace of its earlier function as a cover for the nasal 
cavity, becomes in most cases quite sunk into the frontal. The 
occipital condyle, which at first is rather projecting in the usual 
manner, becomes flattened out and pressed in against the wall of the 
braincase. The cervical vertebrzee may coalesce. The thoracic verte- 
bree acquire unusually long transverse processes which are especially 
noticeable on the hindmost of the series. Most of them are dia- 
pophyses except the most posterior ones; these are parapophyses. 
Only the anterior ribs retain the capitulum. On the hindmost ribs 
the capitulum disappears entirely, and the rib is articulated with the 
tip of the long transverse process by the tuberculum only. (As in the 
Platanistids the single articular head on the very hindermost ribs is 
presumably formed by the capitulum or by the capitulum and tuber- 
culum undivided.) The flippers may be lengthened. Etc. The ptery- 
goid varies capriciously. It is true that it always spreads inward 
under the posterior nares ; but it is sometimes rather: widely separated 
from its fellow of the opposite side, sometimes almost in contact with 
it, while probably after having been in the latter condition it may 
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withdraw. The number of vertebrz also varies in a quite capricious 
manner. 

One of the most primitive Delphinids is no doubt the Tertiary 
North American Delphinodon, the skeleton of which is known rather 
completely. In comparison with its various relatives it has the 
following primitive peculiarities. The teeth are present in large 
numbers. They are small and nearly simply conical, some of them, 
however, with wrinkles or small projections on the base of the crown, 
probably mementos of the crown’s formerly serrate margins and of 
its also otherwise less simple form. The facial part of the skull is 
rather long and narrow. As in the related forms which are lowest 
in this respect the anterior end of the intermaxillary was probably 
freely projecting, tooth bearing, and not grown over by the maxillary. 
The upper margin of the intermaxillary does not come in contact with 
its fellow. The symphysis menti is long; nasal slightly projecting ; 
cervical vertebrz distinct. It shows a peculiarity of its own in having 
a longitudinal crest on the projecting lateral part of the basioccipital. 

The Tertiary European Champsodelphis (judging chiefly from 
Ch. ombonii, Acrodelphis) presumably stands near to Delphinodon. 
It is known from scarcely anything else than scanty remains of the 
skull. It shows high specialization in the modification of the rostrum 
to serve as an implement for boring or rooting in the sea bottom. 
The facial part of the skull has acquired an unusual length and 
slenderness; the teeth have probably disappeared from the inter- 
maxillary, and the upper margin of this bone was probably in contact 
with its fellow through a considerable part of its extent. 

The Tertiary European Schizodelphis (judging from S. sulcatus, 
Cyrtodelphis), also known practically from the skull only, must be a 
near relative of Champsodelphis with which it appears to have most 
of its peculiarities in common, both the primitive characters and the 
special modifications. Its most important difference appears to be 
that its teeth have gone still further in the direction of simplicity ; 
the only reminders of earlier, less reduced form that have remained 
behind are a slight widening out of the crown’s base, which may be 
found on some of the teeth, and the trenchant character of its anterior 
and posterior margins. . 

The Tertiary European Heterodelphis, which is known from rather 
considerable parts of the skeleton, undoubtedly stands close to Schizo- 
delphis. Its teeth have become still more simple, with purely conical 
crowns. 
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In the Tertiary European Eurhinodelphis, which is known from 
most of the skull and from parts of the rest of the skeleton, the 
transformation of the snout into a rooting implement has reached the 
highest limit. The rostrum, both upper jaw and lower jaw, has 
grown forward anteriorly as a long slender point, still more notice- 
ably than in any of the other genera. The intermaxillary has ex- 
tended itself, awl-shaped and toothless, far forward beyond the 
maxillary. The tip of the lower jaw appears to be formed in a corre- 
sponding manner. The teeth are simply conical. 

No doubt the Tertiary South American Argyrocetus is very nearly 
related to Eurhinodelphis. It is known from a defective skull, and 
appears to differ in trifles only. 

The genera just mentioned of the group Eurhinodelphini form a 
contrast with the group Monodontes. The latter includes the genera 
Delphinapterus and Monodon, which must have originated from the 
oldest Eurhinodelphines in which the tip of the snout had not been 
remodeled as a rooting implement. In common with the Eurhino- 
delphines (at least with Delphinodon, Heterodelphis, Eurhinodelphis, 
and Argyrocetus, which are known in this respect) the Monodonts 
alone among the Delphinids have the primitive character that the 
cervical vertebree are mutually independent. Other indications of 
low origin seem to be shown by the Monodonts in the form of the 
teeth (in which one of the genera may recall Delphinodon and 
others), in the decidedly short spinous and transverse processes of 
the thoracic vertebrz, in the relatively short fingers, and perhaps also 
in the absence of the dorsal fin. But in the flat and broad form of the 
face, probably resulting from their habit of not using the jaws for 
much else than to clap together on tender cuttlefish, the Monodonts 
are more highly developed than their progenitors among the Eurhino- 
delphines. The same is true of their lack of the olecranon.” 

The most primitive of the known Monodonts is Delphinapterus. 
It shows its primitiveness in relation to its nearest ally by its rather 
ordinary dentition: the teeth are present in relatively considerable 
numbers, about Io in each jaw; they are small and conical, but in the 
upper jaw they are directed forward in a peculiar manner. The 
teeth have disappeared from the intermaxillary. 

In Monodon the teeth, with a single exception, are in process of 
atrophy and disappearance; only a few of them are present in the 
young. One of the foremost teeth in each maxilla has had its peculiar 
destiny: it has grown forward as a “ ramming-tooth,” at first no 
doubt uniformly in the right and left jaw and in the male and female, 
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probably used, in a similar manner to the upper canine in the walrus 
or to the tip of the snout itself in the Eurhinodelphines, for rooting 
in the sea bottom. Such a function might be initiated by forward- 
slanting anterior teeth like those in Delphinapterus, but later it must 
have been restricted to the ramming-tooth in the left jaw of males. 
The work of the males may possibly be of service to the females 
because the species is gregarious. The ramming-tooth has become a 
kind of male secondary sexual character and has grown to an ex- 
aggerated size as the well-known “ unicorn horn.” As a memento of 
an earlier condition the ramming-tooth is still found in a reduced 
form in the right upper jaw of the male, and in both upper jaws of 
the female; in rare instances it may even now be found in the male 
well developed on both sides [when the spiral of the two tusks is 
parallel]. 

All the other Delphinids are contrasted with the Eurhinodelphines 
and Monodonts by the partial or complete coalescence of the cervical 
vertebre, the atlas and axis being always united. The genera in 
question constitute a compact group, rich in forms, which traces its 
origin back to low Eurhinodelphines. 

Lowest of all stands the section Delphini, whose most primitive 
known genus is undoubtedly Steno. This has still the primitive 
Eurhinodelphines’ long, but not exaggeratedly long, narrow, scarcely 
flattened fore-face, with long toothrows and long symphysis menti. 
It is indeed scarcely distinguishable from the primitive Eurhinodel- 
phines except by its partly ankylosed cervical vertebrae. The circum- 
stances which place it low among its nearest relatives are the facts 
that the teeth have fluted enamel, and that the symphysis menti is 
long. The peculiarity of the enamel is presumably a slight reminis- 
cence of an earlier, less-reduced condition. 

Very near Steno comes Prodelphinus (probably including “ Sota- 
lia’), not differing in much else than that the enamel is smooth, not 
fluted, and that the symphysis menti is shortened. 

Delphinus differs from Prodelphinus in scarcely anything else than 
a peculiar palate form: at the inner side of the toothrow the bony 
palate is hollowed out into a long longitudinal furrow which is 
especially deep behind. The intermaxillaries have a relatively strong 
tendency to coalesce and to cover over the mesethmoid. A few small 
teeth may be found in the intermaxillary as in Steno and Prodel- 
phinus ; in most of the Delphinids the teeth have wholly disappeared 
therefrom. 

In contrast to the Delphinines the other higher Delphinids have 
the skull’s fore-face shorter and more depressed. As a beginning the 
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difference is only slight, but it finally increases so as to become very 
noticeable. At the same time that the anterior facial part of the skull 
is shortened, because the mouth is no longer used as a pair of forceps 
but as a “clap-trap,” it becomes flatter and broader, while its upper 
side is more pressed upon by the facial cushion. The cushion becomes 
larger, especially widening itself out anteriorly and pushing into the 
originally slender “beak.” The intermaxillaries, in their anterior 
portion particularly, together lose their structure as an upstanding 
roof-ridge, and finally become quite flat, each of the bones widened 
out. 

The genera of the section Legenorhynchi depart so slightly from 
the more primitive members of the section Delphini, such as Pro- 
delphinus, that there would scarcely be any reason to set them apart 
in a special group were it not evident that they represent the begin- 
ning of new series of forms. 

Doubtless Tursiops occupies the lowest position. The anterior . 
facial part of the skull is indeed broader than in Prodelphinus, but 
it has, however, not lost its form as a roof-ridge, and it has still a 
considerable length. 

Near Tursiops probably belongs Tursio [Lissodelphis], which 
also has the fore-face rather long, though more flattened. Another 
difference is that it lacks the dorsal fin, either because it has lost it or 
has never acquired it. 

Lagenorhynchus (to which should probably be joined Cephalo- 
rhynchus and Sagmatias, and perhaps “ Feresa”) has gone a step 
further than Tursiops and Tursio in the direction of shortening and 
flattening the rostrum. 

Among the Delphinids in which the process of shortening and 
flattening the rostrum has been more perfected the members of the 
section Globicipites are contrasted with those of the section Phoczenze 
by reason of their greater primitiveness. In them the crowns of the 
teeth have retained their primitive conical form, while in the Pho- 
ceenans the crowns have become entirely peculiar. 

Orca [Orcinus] is the one among the Globicipites which has 
retained most of the ordinary dolphin type in the structure of the 
rostrum, particularly as regards the narrowness of the intermaxillary. 
The rather short, rounded-off form of the hand might appear to be 
primitive also, but various circumstances strongly indicate that it has 
arisen through the shortening of an ordinary, pointed, porpoise 
flipper : the number of phalanges in the second finger is rather large; 
the finger is merely more strongly arcuate than usual. In the trans- 
formation of the dentition to a conspicuously powerful biting imple- 
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ment Orca has gone further than any other genus of the family. It 
has habituated itself to living on large prey such as seals and the 
smaller cetaceans, and it even slashes into the largest. The teeth are, 
it is true, relatively few, about 12 in each jaw, but in compensation 
they are massive. 

Orcella has reached higher than Orca in the great breadth of the 
intermaxillary, but it must have originated at a level lower than that 
on which Orca stands, since its teeth are small and rather more 
numerous, while its hand is essentially like an ordinary porpoise hand. 
The genus gives the impression of being a dwarf form with notice- 
ably large braincase in proportion to the face. 

The following genera of Globicipites must have originated from 
Delphinids that were essentially like Orcella but without the dwarf- 
ing. Each has gone its own way. There is, however, one peculiarity 
that unites them: the hand has acquired an uncommon length and 
narrowness, though in different degrees, at last with an unusual 
number of phalanges in the second finger. 

In “ Grampus”’ the intermaxillary has retained a breadth similar 
to that in Orcella. Although the hand is long and narrow there are 
only about eight phalanges in the second finger. The chief peculiarity 
of the genus lies in the atrophy of the dentition: only a few and 
rather small teeth remain. These are at the front of the mandible, 
and with age they may entirely disappear. 

In Pseudorca the hand is essentially as in Grampus. But the inter- 
maxillary has acquired a very noticeable breadth anteriorly, and the 
dentition is developed in a similar manner as in Orca. 

The intermaxillary is conspicuously wide in Globiceps [ Globi- 
cephala| also; it may be even wider than in Pseudorca. Peculiarities 
of Globiceps are: that the nostril is pushed unusually far backward, 
that the dentition is atrophied so that only a few, about Io, small 
teeth remain, situated at the front of the jaws, and that the hand is 
conspicuously long, with as many as 14 or more phalanges in the 
second finger. 

The section Phocene presumably originated among the most primi- 
tive Globicipites or perhaps Lagenorhynchi. That which places this 
group in contrast not only with the Lagenorhynchi but also with all 
other Delphinids is the peculiar form of the teeth. The teeth are 
present in large number and are of small size. Some of the foremost 
and hindmost may have about the usual conical crown, and all of them 
are single rooted. Most of the teeth, however, have the crown com- 
pressed, widened out fan-wise or leaf-wise, and often with notches in 
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the margin; a form which is not only unique among the cetacea, but 
the contrary to the forms found among the most primitive cetacean 
genera.” 

Phocena is, besides, a little broad-snouted porpoise, rather evenly 
developed in all directions. A few small teeth may be present in the 
intermaxillary. 

Neomeris (Neophocena) is nearly related to Phocena. It differs 
in having acquired a yet shorter and broader face, in having a notice- 
ably spacious braincase, and in lacking the dorsal fin, which it doubt- 
less has lost. 


Delphinidz.” 
I. Atlas and axis mutually free. 
A. Face long and narrow, not flattened. 
EURHINODELPHINI. 
1. Intermaxillary (undoubtedly) not specially elon- 
gated in front of maxillary. 
1. Face not noticeably elongated. 
Delphinodon. 
2. Face noticeably elongated. 
a. Teeth with slight traces of less simple 
forms. 
a. Crowns of teeth partly with remains 
of lateral cusps. 
Champsodelphis. 
B. Crowns of teeth without lateral 
cusps. é; 
Schizodelphis. 
b. Teeth purely conical. 
Heterodelphis. 
2. Intermaxillary with tip produced far forward in 
front of maxillary. 
Eurhinodelphis, Argyrocetus. 
B. Face relatively short, broad and flat. 
MONODONTES. 
1. Several teeth present in each jaw, none of them 
especially enlarged. 
Delphinapterus. 
2. Almost toothless, a single tooth in the upper jaw of 
males a gigantic ramming-tooth. 
Monodon. 
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II. Atlas and axis coalesced. 

A. Anterior facial region, formed mostly of intermaxillary 
and maxillary, long and narrow, not or scarcely flat, 
nearly roof-shaped; intermaxillary in particular rela- 
tively narrow. 


DELPHINI. 
1. Crowns of teeth rough; symphysis menti long. 
Steno. 


2. Crowns of teeth smooth; symphysis menti short. 
a. Palate without grooves. 
Prodelphinus. 
b. Palate with a longitudinal groove on each side. 
Delphinus. 

B. Anterior facial region, formed mostly of intermaxillary 
and maxillary, becoming relatively short, broad and 
flat ; intermaxillary in particular broad. 

1. Face relatively only a little shortened. 
LAGENORHYNCHI. 
a. Fore-face, beak, relatively long. 
a. Rostrum not wholly flattened. Dorsal 
fin present. 
Tursiops. 
B. Rostrum more flattened. Dorsal fin 
absent. 
Tursio [Lissodelphis]. 
b. Fore-face relatively shorter. 
Lagenorhynchus. 
2. Face more strongly shortened. 
a. Crowns of teeth conical, terete, pointed. 
GLOBICIPITES. 
a. Intermaxillary not especially broad propor- 
tionally. 
Orca [Orcinus]. 
8. Intermaxillary more or less _ noticeably 
broad. 
1. Flippers not or scarcely lengthened 
and pointed. : 
Orcella. 
2. Flippers lengthened, pointed. 
a. Intermaxillary not conspicuously 
broad anteriorly. 
“ Grampus.” 
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8. Intermaxillary strongly broad- 
ened anteriorly. 

(1) Nostril not pushed espe- 
cially far back. Teeth 
not atrophied. Flip- 
pers quite short. 

Pseudorca. 

(2) Nostril pushed unusually 
far back. Teeth some- 
what atrophied. Flip- 
pers very long. 

Globiceps| Globicephala]. 
b. Crowns of teeth in part compressed, widened out 
leaf-wise. 
PHOCENZ. 
a. Face relatively long and narrow. Brain- 
case relatively small. 
Phocena. 
B. Face relatively short and broad. Brain- 
case large. 
Neomeris {Neophocena]. 


Physeteridz.—The Physeteride probably originated from the 
most primitive Delphinids, from Delphinids in which the margin of 
the facial depression must have been so widened that it covered the 
temporal fossa, but which at the same time retained these primitive 
features: zygomatic process of the squamosal relatively large and 
somewhat arcuate; teeth small and conical, but still with traces of 
notching on the margin of the crown; teeth in the intermaxillary well 
developed ; anterior part of mesethmoid free, not covered over by the 
intermaxillaries; free though stunted lacrimal; separate cervical 
vertebre ; rather short transverse processes on the thoracic vertebree ; 
a well-developed capitulum on all the ribs, etc. The character that 
already places even the most primitive Physeterids on a higher plane 
than the Delphinids is a result of stronger action of the facial cushion. 
It appears as if the Physeteride had from the very first trained them- 
selves to swifter, more violent swimming than other whales, and that 
the fat-pad in front of the nose had therefore been pressed in with 
greater force against the facial part of the skull. The pad, together 
with the nasal muscles, etc., has modified the face to an unusual 
degree. Especially the posterior margin of the facial depression is 
transformed, more or less conspicuously elevated. The crookedness 
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in the posterior nasal passage and in the facial bones becomes more 
conspicuous than in other whales. The resistance of the water has 
acted upon the skull in other ways also, different in the different 
groups; there is a tendency toward strengthening and coalescence of 
the bones of the face, toward the appearance of projecting osseous 
protuberances, etc. 

The members of the family, so far as they are known in this 
respect, show a peculiarity in the relation between the ribs and the 
transverse processes on the posterior thoracic vertebra, in which they 
form a contrast to at least the living forms of Delphinids. While in 
the Delphinids the hinder ribs apparently lose the capitulum and 
retain the tuberculum (the most posterior, probably having their own 
history, have never had more than a single head), in the Physeterids 
it is the tuberculum that disappears, while the capitulum remains. 
On one or two of the hindmost ribs it may happen that the capitulum 
and tuberculum can be seen at the same time, each in contact with its 
“transverse process”; but the tuberculum with its corresponding 
process, a diapophysis, is in course of atrophy.” 

The genera of the section Xiphiini stand lowest. In them the 
occipital wall, which forms the posterior margin of the facial depres- 
sion, is highly elevated in a section at the middle only, behind the nares, 
and is not pushed very far back in relation to the nares. In the con- 
trasted Physeterini the occipital wall is heightened through its whole 
extent and more pushed backward. Likewise a primitive feature of 
those Xiphiines that are known in this respect is that a more or less 
distinct lacrimal bone is present, though in an atrophied condition, 
spreading out especially in the roof of the orbit. 

The essentially most primitive genus of the Xiphiines is no doubt 
the Tertiary South American Argyrodelphis (Notocetus, Diochoti- 
chus), of the group Argyrodelphini, not known from much else than 
the skull. It stands lower than all other known Physeterids in having 
a relatively robust and arcuate zygomatic process of the squamosal 
and in the character of the dentition. There is a long row of small, 
well-developed, conical teeth in both upper and lower jaw, some of 
them bearing notches on the margin of the crown. On the contrary, 
as compared with one or another of the other genera, it is advanced 
in having the occipital wall pushed rather far back, in having a rather 
large cushion-shaped outgrowth on the maxillary above the orbit, and 
in having the intermaxillaries spread inward over the mesethmoid 
and coming into mutual contact with age. The cervical vertebre 
were free. 


—* 
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In all other Xiphiines the zygomatic process of the squamosal is 
smaller and more atrophied, the teeth in the upper jaw disappear, 
while of those in the lower jaw one or two only remain in each ramus 
and these are particularly modified. A peculiarity of at least the 
living forms of the section is the unusual size of the air-sac at the 
outer side of the pterygoid, which is shaped to fit it. Somewhat of a 
peculiarity likewise is partly the height of the spinous processes on 
the dorsal and caudal vertebrz (while the transverse processes are 
relatively rather short), and partly the small size of the hand. The 
former character indicates unusually heavy dorsal and caudal muscles, 
or perhaps a widening out of the muscles in a different direction— 
more upward than sideways—than in the Delphinids with specially 
long transverse processes. The latter makes it appear that the hand 
is somewhat disused. The cervical vertebre are inclined to coalesce 
as in the Physeterines. 

In the members of the group Xiphii, as contrasted with the 
Hyperoodontes, the bones of the face have remained primitive to the 
extent that no raised longitudinal crest is present on the maxillary in 
front of and above the orbit ; at most there is found in the correspond- 
ing place a weak cushion-shaped elevation. But in other ways the 
bones of the face have increased in strength and have permitted them- 
selves to be moulded by the pressure of the water. 

In a few respects Mesoplodon is the most primitive among the 
Xiphi. To be sure, the facial cushion, by pressing back against the 
occipital wall, has caused the median part of the wall, formed for the 
most part of projecting outgrowths of the intermaxillaries, to be 
abruptly elevated. But the cushion has not acted on the wall to such 
a degree that the upper margin together with the nasal bones has been 
either very strongly forced back or caused to bend forward in any 
noteworthy manner ; neither has it formed for itself any distinct pit 
around the nares. Moreover the intermaxillaries have retained their 
original relation to the mesethmoid, which they do not grow over. 
On the other hand the rostrum acquires increased strength by the 
ossification, as age advances, of the mesethmoid, and its coalescence 
with the surrounding bones into a stony-hard mass. Of the teeth in 
the upper jaw there is found in Mesoplodon at most a series of quite 
small remnants, more or less hidden in the skin and scarcely leaving 
any traces in the bones. In the lower jaw there is found only one 
well-developed tooth. This is situated at the front of the mandible 
and is peculiarly modified, having a large, compressed crown and a 
big root which sometimes, presumably in the male especially, may 
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grow to a disproportionate size and to a high degree affect the form 
of the jaw. 

The Tertiary European Xiphirostrum (“ Ziphirostrum,” “ Miozt- 
phius”’), which is known from parts of the skull, has in a single 
respect gone further than Mesoplodon, near to which it otherwise 
stands: the intermaxillaries have grown over the mesethmoid and 
come in contact with each other along their upper margins. But 
Xiphirostrum must have taken its origin from whales that were less 
far advanced than the known species of Mesoplodon; as the mes- 
ethmoid is not ossified anteriorly; the teeth in the upper jaw are 
slightly less atrophied, leaving traces behind them in the maxillary ; 
and at the front of the lower jaw there are two well-developed teeth 
on each side. 

Chonoxiphius (“ Choneziphius”), likewise Tertiary European and 
known from parts of the skull, stands near to Xiphirostrum. It has 
gone further in the modification of the face. The facial cushion has 
begun to modify a special area around the nares for its bed. Here 
the lateral margins of the premaxillaries are caused to grow slightly 
upward, so that they together, and the bones that lie between, form 
a special pit, a structure the first traits of which, more or less evident, 
are found in many other toothed cetaceans. In the middle of the pit 
there has arisen an erect longitudinal crest, evidently formed from 
the posterior part of the mesethmoid. (The under jaw is probably 
not known. ) 

Xiphius (“Ziphius”) appears to have originated from whales 
which stood on about the same level as Mesoplodon. Its deviations 
are of two principal kinds: (1) the median part of the occipital wall 
is forced further back and raised higher upward, so that the nasal 
bones, which are even more modified than in other Xiphiines and are 
widened out plate-wise in front, once more come to form a forward- 
bent roof over the nasal cavity, and (2) the lateral margins of the 
intermaxillaries have grown upward as in Chonoxiphius, but much 
more conspicuously, bounding a deep pit. As in Mesoplodon the 
anterior part of the mesethmoid becomes ossified with age. 

In the genera of the group Hyperoodontes, which must have 
originated from the lowest Xiphii, the bony crest, a faint indication 
of which is found in many toothed cetaceans running along the upper 
surface of the maxillary in front of and over the orbit, becomes so 
stimulated to growth by resistance of the water that it gradually 
swells up to a huge hump which spreads itself over most of the face 
in front of the nares. Each hump is closely appressed to its fellow 
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of the opposite side, leaning inward over the intermaxillary and 
mesethmoid so as to turn a broad shock-receiving surface forward. 
The nares and middle part of the occipital wall are forced unusually 
far backward toward the posterior boundary of the braincase. 

The most primitive genus of the group is “ Berardius.’ The 
longitudinal crest on the upper surface of the maxillary is well 
developed and erect, but the face, however, has retained essentially 
its ordinary form. At the front of the lower jaw are found two 
rather well-developed teeth. 

In Hyperoodon the face becomes with age wholly abnormal, since 
the longitudinal crest on the maxillary elevates itself to a height 
which exceeds even the highest part of the occipital wall. In the 
lower jaw at the front is found only a single tooth (apart from 
embryonic conditions). 

The genera of the section Physeterini must have originated among 
the most primitive Xiphiines, from Xiphiines in which the dentition 
was still rather well developed, with teeth in the intermaxillary as 
well as the maxillary; in which the intermaxillaries were free from 
each other and from the surrounding bones ; in which the mesethmoid 
was not ossified, etc. Their peculiarity is that the pressure of the 
facial cushion on its surroundings acts differently than in the 
Xiphiines, and even more strongly. The facial cushion, especially 
that part of it which is formed by the adipose mass, widens out still 
more, particularly outside of and behind the nasal passages. It 
pushes the median part of the occipital wall far back behind the 
nares, while at the same time the margins of the facial depression, at 
the back and at the sides, grow high upward. The bones which form 
the bottom of the facial cushion’s bed are strongly acted upon by the 
stimulating mass of the cushion. They widen out. This holds good 
especially of the bones in the rostrum, and chiefly of the anterior 
part of the maxillary. The lower jaw on the contrary retains its 
primitive narrowness. 

The genera of the group Hoploceti are extinct, Tertiary, and are 
only incompletely known, chiefly from fragments of skulls. It may 
be concluded that the skull in essential respects is modified in the 
same manner as in the highest group of Physeterids, the Physeteres, 
- but to a distinctly less noticeable degree. They are also less advanced 
‘than the Physeteres in the development of the dentition, there being 
a long row of well-developed teeth in both upper and lower jaws, 
while the upper teeth of the Physeteres have atrophied. 
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In the European and American Hoplocetus (Balenodon, Physodon, 
“ Scaldicetus,” etc.) the teeth are covered with enamel. 

The European Physeterula has lost the enamel, it appears. 

In the genera of the group Physeteres the influence of the facial 
cushion on the skull has led to fantastic results. The dentition also 
is modified in a strange manner. In the lower jaw the teeth continue 
to be well developed; but in the upper jaw they atrophy and dis- 
appear either wholly or essentially so. It is not clear what the reason 
can be for this difference between the upper and lower jaws. Per- 
haps the difference is connected with the great lateral broadening . 
out of the maxillary whereby the upper toothrows are so pushed 
outward that they lose their interaction with the lower toothrows 
which retain their ancestral position in the closely appressed mandi- 
bular rami. There has been no hard work for the upper teeth which 
might have maintained them in spite of all; the lower teeth together 
with the palate must have proved sufficient, as the task is indeed 
scarcely anything else than to grasp the cuttlefish which appear to be 
the favorite food for this whole family as well as for various other 
cetaceans, especially for those with more or less degenerate dentition. 

“ Cogia”’ is in some respects the most primitive of the genera. In 
the upper jaw there is still found, or may be found, a tolerably well- 
developed tooth. In the skull there remains a rather considerable, 
curved remnant (although very narrow and compressed) of the 
heightened osseous ridge which elsewhere in the toothed whales lies 
between the nares and the occipital wall; the adipose cushion has not 
yet wholly destroyed it. Neither has the cushion so grown around 
the outer nasal passage that it has pushed the orifice away from its 
accustomed place, nor has it to any noticeable degree pressed the roof 
of the braincase down. The anterior part of the face has become 
broader than usual, but it is still rather short, or, more strictly 
speaking, has been further shortened. On the other hand the lateral 
margin of the facial depression, over the braincase, is pushed unus- 
ually far out to the side and raised conspicuously high upward; it 
has also acquired a unique thickness. 

In Physeter nothing has remained of the upper teeth except small 
vestiges hidden in the skin. The fat-cushion, which has grown 
gigantically, has caused the bones of the rostrum to grow far forward 
and to broaden themselves strongly at the side. The posterior margin 
of the facial depression is more abruptly elevated than in any other 
whale and is pushed further back. The fat-cushion has completely 
overgrown and leveled off the bony wall which elsewhere lies be- 
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tween the nares and the occipital wall. The soft outer nasal passage is 
pushed forward so that the blow-hole lies far to the front. The 
adipose cushion has forced the roof of the braincase down by its 
weight, and the whole braincase has sunk down below its original 
level, so that the spinal marrow, or medulla oblongata, has to bend 
down in an S-shaped curve to connect with the brain. The skull has 
acquired a noticeably large size in proportion to the body, and most 
of its bones have become conspicuously ponderous ; this is especially 
noticeable as concerns the zygoma. Just as Physcter is the largest 
of all the toothed whales and pushes through the water with greater 
force than any other, it is the one on which the resistance of the 
water has had the most powerful influence. But it is a question 
whether this high development is not a menace to the creature’s life. 
Irresistibly the water’s pressure has caused the facial cushion to 
grow to a disproportionate degree and in its turn to call forth a skull 
the size of which is without relation to brain and body. The fate of 
Physeter, the most highly developed toothed whale, is much like that 
of Balena, the strangest whale-bone whale; the difference is that the 
pressure of the water in the one has acted most strongly on the outer 
side of the head, in the other most strongly on the inner walls of the 
mouth. Both animals are developed with such extravagant one- 
sidedness that they appear to be in danger of certain extinction even 
if their extirpation were not being worked at by man. 


Physeteridz.” 
I. Occipital wall highly elevated in middle only, its position close 
behind the nares. 
XIPHIINI. 

A. Dentition primitive: a long row of rather uniform 
small teeth in both upper and lower jaw. 
Zygomatic process of the squamosal well 
developed. 

ARGYRODELPHINI. 
Argyrodelphis. 

B. Dentition atrophied: most of the teeth disappear, 
leaving one or two in each lower jaw specially 
modified. Zygomatic process of the squamosal 
somewhat reduced. 

1. Longitudinal crest on maxillary above and in front 
of orbit absent or slight. 
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XIPHII. 

a. Intermaxillaries not or scarcely forming a 
cup-shaped depression around nares. 

a. Intermaxillaries not covering mes- 
ethmoid in front. 
Mesoplodon. 
8. Intermaxillaries mutually in contact, 
covering mesethmoid in front. 
(1) No pit formation around nares. 
Xiphirostrum. 
(2) Indication of pit formation 
around nares. 
Chonoxiphius. 

b. Intermaxillaries with an elevated outer 
margin forming a deep cup around 
nares. 

Xiphius. 
2. Longitudinal crest on maxillary above and in 
front of orbit well developed, swollen. 

HyPEROODONTES. 

a. Longitudinal crest on maxillary relatively 
weak. 

“ Berardius.” 
B. Longitudinal crest on maxillary huge. 
Hyperoodon. 
II. Occipital wall spreading itself, highly elevated, across entire 
braincase, and pushed far back behind nares. 
PHYSETERINI. 
A. Upper toothrow well developed. 
HOoPLoceri. 
1. Teeth with enamel. 
Hoplocetus. 
2. Teeth without enamel. 
Physeterula. 
B. Upper toothrow atrophied. 
PHYSETERES. 

1. Distinct remains of the longitudinal crest 
that originally extended from the nares 
to the occipital crest. 

“Cog. 

2. Longitudinal crest behind nares wholly 

flattened out, obliterated. 
Physeter. 
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The Hyzenodonts, the nearest stock-forms of the cetacea among 
terrestrial mammals, lived at the beginning of Tertiary times in the 
northern parts of both the Old and New Worlds. They had spread 
over Europe and North America and were found in northern Africa 
as well. The whales must have made their appearance somewhere 
within the.territory occupied by the Hyznodonts, and probably in 
the oldest part of the Tertiary; in agreement with this the most 
primitive cetacean that is yet known, the Hyznodont-like Protocetus 
of the family Zeuglodontide, is found in Egypt in Eocene strata. 
Likewise one of the next links in the chain of cetacean development, 
Prozeuglodon, was Egyptian, from the Eocene. But soon the mem- 
bers of the family must have spread widely ; in any event the highest 
genus, the almost fantastic, snake-like Zeuglodon | Basilosaurus], 
appears to have found its way during the Eocene to all oceans. 

The Zeuglodonts died out early in the Tertiary. Their highest 
forms left no descendants; but from the more primitive genera of 
the family sprang the new family Balenide. The oldest, tooth- 
bearing forms of Balzenids are as yet scarcely known. In Miocene 
times, however, the family had already produced the specialized 
whalebone-bearing forms, a side branch on the cetacean genealogical 
tree, and they soon spread themselves to all the seas of the globe, 
where they still are found. Some of the recent genera are essentially 
cosmopolitan, even in the sense that individual species occur in all 
seas. This holds good in part only of Balena, one of whose species, 
the more primitive, B. australis, is almost cosmopolitan, while the 
second, the more specialized, B. mysticetus, is confined to the northern 
polar oceans. It is literally true of Balenoptera and Megaptera. 
Two of the recent genera are confined to a smaller range: Neobalena 
a relatively high genus that lives in the South Sea, where it likely 
originated, and Rhachionectes a relatively low genus, in many respects 
recalling extinct Miocene forms. It lives in the northern part of the 
Pacific, perhaps as a kind of last remnant from an early day. The 
reason why the Balzenids, in spite of their rather primitive structure, 
are not wholly extinct, supplanted by the more specialized cetacea, 
is probably because they have chosen a peculiar food supply: the 
small creatures of the sea. Therefore they do not have very many 
competitors among their kind. 

From the most primitive, tooth-bearing Balznids the family 
Squalodontidz branched off in Tertiary times. It had its flourish- 
ing period in the Miocene, widely distributed in the oceans. The 
whole family disappeared before the end of the Tertiary, chiefly, 
it would appear, because it passed onward into its successors. 
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The descendants of the primitive Squalodonts are the members of 
the family Platanistidze which appeared early in the Tertiary and 
was soon widely distributed. Most of the genera have died out 
again; only four, Pontoporia |Stenodelphis|, Lipotes, Inia and Pla- 
tanista, have come down to the present time. These have doubtless 
avoided being crowded out by higher cetaceans purely because they 
have chosen a peculiar habitat, rivers and estuaries, which they have 
been almost alone in utilizing. | 

Early in the Tertiary the family Delphinidz branched off from 
primitive Platanistids. Extinct genera, especially in the Miocene, 
are known from localities that were even then far apart; at present 
the family is universally distributed, many of the genera and species 
being nearly cosmopolitan. The family seems to be having its 
flourishing period now. Only’ a few of the recent genera have 
ranges that are somewhat restricted, as Delphinapterus and Monodon 
in the Arctic Ocean, Tursio [Lissodelphis| in the Pacific, Orcella in 
the rivers of Southeast Asia and in the neighboring sea, Neomeris 
[Neophocena] on the eastern and southern coast of Asia and the east 
coast of Africa. , 

Early in the Tertiary the family Physeteridz originated from the 
most primitive Delphinids. It had already reached its climax in the 
Pliocene, widely distributed. Only rather few genera, but these very 
highly developed, have come down to the present day. They are 
widely distributed, essentially cosmopolitan. 
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NOTES 


*(P. 1.) The present treatise on Cetacea is a continuation of the 
series of memoirs on the other orders of mammals which have 
appeared in E Museo Lundii, vols. 1-3, 1887-1915, and in the Vidensk. 
Medd. Dansk Naturhist. Foren., vol. 68, 1917. Part of the opinions 
that are here expressed have been previously published in the Vidensk. 
Medd. Dansk Naturhist. Foren. for 1882, pp. 29-31, 40 and 53-55; 
ibid., for 1909, pp. 5-9; Meddelelser om Grdgnland, pt. 21, 1902, 
pp. 364-368 ; Danmarks Fauna, Pattedyr, 1908, pp. 9-10, 200-209. 

*(P. 1.) On the origin of the Cetacea very different opinions 
have been put forward. The idea of Brandt and others that the 
Cetacea are the lowest, most reptilian mammals is now shared by 
scarcely any one. Likewise the old idea of the relationship with 
sea-cows was long ago laid aside. Flower’s early opinion that the 
whales originated from seals, an opinion which he shared with others, 
was disputed by Winge (Vidensk. Medd., 1882, pp. 53-55) and 
almost abandoned by Flower himself. It was not taken up by others 
except in a way by D’Arcy Thompson. D’Arcy Thompson’s opinion. 
(On the Systematic Position of Zeuglodon; Studies from the 
Museum of Zoology in University College, Dundee, vol. 9, 1890, 
pp. 1-8, with illustrations) that the Zeuglodonts, really the most 
primitive whales, are not Cetacea,’ but near relatives of the seals, is 
disproved by Lydekker (Proc. Zool. Soc. London, 1892, pp. 560- 
561) and Dames (Ueber Zeuglodonten aus Aegypten, etc. ; Palaeont. 
Abhandl., herausgeg. von Dames u. Kayser, vol. 5, pt. 5, 1894, section 
pp. 204-210). Flower’s ideas about the whale’s relationship to par- 
ticular ungulates proper other than sea-cows have also shown them- 
selves to be incorrect. The author who has most extensively ex- 
amined the question in earlier times is Max Weber in his book: 
Studien uber Saugethiere, ein Beitrag zur Frage nach dem Ursprung 
der Cetaceen, 1886, which contains a review of earlier work on the 
subject. His own conception of the history of the Cetacea was then 
“dass sie einem generalisirten Sdugethiertypus im mesozoischem 
Zeitalter entstammen, der zwischen Carnivora und Ungulata mitten 
inne steht, wohl aber nahere Beziehungen zu Carnivora hatte” (J. c., 
p. 241). In his work Die Saugethiere, 1904 (p. 581), Max Weber 
sets forth the idea that ‘‘ primitive Condylarthrer ” were perhaps most 
nearly the precursors of the whales. 
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Solid ground was first reached with the discovery of Protocetus 
atavus described by Fraas (Neue Zeuglodonten aus dem unteren 
Mitteleocan von Mokattam bei Cairo; Geol. u. Palzont. Abhandl., 
herausgeg. von Koken, vol. 10, pt. 3, 1904. There could be no doubt 
that Protocetus came from Hyznodonts and that it was itself a fore- 
runner of the Zeuglodonts. Curiously, however, Fraas thought that 
the origin of the Cetacea was not thereby explained. He considered 
both Protocetus and with it the other Zeuglodonts as a side branch 
from the carnivores which did not lead in the direction of the true 
whales. There seems now, however, to be unanimity of opinion that 
Protocetus, Prozeuglodon, etc.,*are some of the long sought pro- 
genitors of the whales. In spite of all differences from the higher 
Cetacea there is a multitude of resemblances to them which it would 
be impossible to explain except on the basis of relationship. One has 
only to think of the striking likeness in such peculiarly formed bones 
as the tympanic and scapula ; their characters in the fossils are exactly 
those that one would expect to find in ancestral Cetacea. 

It has been said that the whalebone whales and the toothed whales 
might have separate “ diphyletic” origins; Kiukenthal in particular 
has spoken for this view (Ueber die Anpassung von Saugethieren an 
das Leben im Wasser ; Zool. Jahrbticher, Abth. fur Systematik, etc., 
vol. 5, 1891, pp. 373-399, especially p. 384; and elsewhere). In face 
of the host of agreements in numerous structural relationships which 
are found in the two groups this idea is an impossibility. Just one 
little bone like the tympanic, with its thickened inner wall, its mussel- 
shaped outgrowth around the outer auditory aperture, its petrous 
process which reaches out under the mastoid, and other details, all of 
the most peculiar form, and all essentially identical in all Cetacea, is 
sufficient evidence of the near relationship of all whales. 

Kukenthal has put forward a “ Versuch, den Bau des Walkorpers 
von biologischen Gesichtspunkten aus zu erklaren,” most elaborately 
in Die Wale der Arktis, Fauna Arctica, vol. I, pt. 2, 1900, section 
pp. 181-203. 

*(P. 3.) We owe to Abel a special treatise on the skeleton of the 
hind limb in Cetacea: Die Morphologie der Hiiftbeinrudimente der 
Cetaceen; Denkschr. d. math. -naturw. Klasse d. k. Akad. d. 
Wissensch. Wien, vol. 81, 1907, pp. 139-195, with illustrations. A 
supplement is given by Loénnberg: The Pelvic Bones of Some 
Cetacea; Arkiv for Zoologi, vol. 7, No. 10, 1910, pp. 1-15, with 
illustrations. 
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*(P. 4.) Much information about the structure of the hand in 
the Cetacea has been collected by Ktikenthal (Die Hand der Cetaceen ; 
Denkschr. d. med. naturw. Ges. zu Jena, vol. 3, pt. 1, 1889, pp. 23-69, 
pl. 3, and the section “ Die Brustflosse,” in Vergl. -anat. u. entwicke- 
lungsgesch. Unters. an Walthieren, ibid., pt. 2, 1893, pp. 267-312, 
with illustrations) and Kunze (Ueber die Brustflosse der Wale; 
Zoologische Jahrbiicher, Abt. fur Anatomie, etc., vol. 32, pt. 4, 1912, 
pp. 577-651, pls. 33-35), both of whom give references to earlier 
works. 

Kikenthal regards it as most probable that the large number of 
phalanges in the Cetacea has originated as follows: That the diaphy- 
ses and epiphyses in an ordinary hand whose fingers had mostly three 
phalanges have loosened themselves from each other, and have be- 
come independent and uniform, all of them ossified. This explana- 
tion cannot possibly be right. It is immediately contradicted by the 
fact that in cetacean hands with many-jointed fingers there can be 
found both diaphyses and epiphyses, ossified, in the larger of the 
phalanges that are present, as Ktuikenthal himself has observed. If 
one examines series of adult cetaceans’ hands or of embryo hands, it 
is quite impossible to detect anything that could point in this direction. 
It certainly should be possible to find, somewhere or other, transition 
forms which would show indication that the phalanges were of unlike 
origin, some of them diaphyses, others epiphyses ; but of this there is 
not the slightest evidence. Neither is it probable that the forerunners 
of the whales among terrestrial animals, had, even when young, 
epiphyses at both ends of all the phalanges, as would be needed in 
order to explain even tolerably the large number of joints in the 
Cetacea. It is true that in the Cetacea there have arisen super- 
numerary ossified epiphyses, more epiphyses than in their ancestors. 
But let it be noted that this has only happened in those Cetacea that 
already had acquired many-jointed fingers. (The objection to the 
“epiphysis-hypothesis ” that it could at most explain the presence of 
only 12 joints in the fingers, including the metacarpal, and that it 
therefore cannot hold good where the number of joints is more than . 
12, is met-by Kukenthal with the admission that in such instances the 
number of joints is actually increased out beyond the finger tips, 
E.G (EOO2, Pio 30G;) 

Another explanation which is more probable Ktkenthal himself 
sets forth but regards as less happy: “ Wurde man die Entwicke- 
lungsgeschichte allein zur Losung der Frage heranziehen, so wiirde 
sich der Schluss ergeben, dass ausser den vier typischen Finger- 
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elementen sich immer neue anlegen, indem sie sich, in distaler Richtung 
aufeinander folgend, in dem sich immer weiter vorschiebenden em- 
bryonalen Bindegewebe entwickeln, so dass die letzte Phalanx die 
jungste ist’ (1. c., 1893, p. 311). Kukenthal finds a reason to reject 
this opinion in the fact that Leboucq and he have occasionally found 
something on the outermost tip of one of the digits of a long-fingered 
porpoise hand which might be interpreted as the weakest remnant of 
a nail. Should it prove that remnants of a nail are found on the 
extreme tip of the finger, says Kiikenthal, this “ hypothesis ” con- 
cerning the origin of the many phalanges cannot be correct, ‘‘ denn 
dann entspricht die Spitze der Walflosse und damit die Spitze von 
deren Fingern auch der Spitze der Finger der typischen Vorder- 
extremitat ” (J. c., 1893, p. 312). This objection cannot hold; there 
is certainly nothing to prevent that the atrophied remnant of a nail 
should constantly retain its position on the finger tip as this pushes 
‘outward further and further, whatever the method by which the 
finger is elongated. 

*(P. 5.) A special treatise on the cervical vertebre of the Cetacea 
is due to Reche: Ueber Form und Funktion der Halswirbelsaule der 
Wale; Inaugural-Diss., 1904, with illustrations. See also De Burlet: 
Beitrag zur Entwickelungsgeschichte der Wirbelsaule der Cetaceen ; 
Morphol. Jahrb., vol. 50, pt. 3, 1917, pp. 373-402, with illustrations. 

*(P. 7.) On the tympanic bone and its surroundings in the 
Cetacea, see especially: Van Kampen, De Tympanaalstreek van den 
Zoogdierschedel, 1904, pp. 299-316. Contains references to earlier 
papers on the subject. On the ear-bones themselves, see especially : 
Doran, Morphology of the Mammalian Ossicula Auditus; Trans. 
Linn. Soc. London, ser. 2, Zoology, vol. 1, 1878, pp. 450-464, 
pls. 62, 63. 

“(P. 9.) The opinion that the increase in the number of teeth in 
the Cetacea above the typical eutherian number was perhaps initiated 
by the intercalation of milk teeth in the permanent set was expressed 
in 1882 (Vidensk. Medd. for 1882, pp. 31 and 40) at a time when no 
trace of tooth succession had yet been detected in whales. The same 
opinion was maintained by Max Weber (Urspr. der Cetaceen, 1886, 
pp. 195 and 199), but he abandoned it (Die Saugethiere, 1904, p. 567) 
after Kukenthal had demonstrated indications of the tooth succession. 
Kukenthal had found traces of germs of both forerunners and suc- 
cessors to the teeth which stand in the Cetacea as the permanent set 
(but which he considered as milk teeth). Perhaps the idea is wrong ; 
but there is nothing in that which has thus far been discovered which 
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makes its abandonment necessary, inasmuch as only a part of the 
milk dentition, only four cheekteeth, were ever supposed to be inter- 
calated in the permanent set (it was expressly said that an increase in 
the number of cheekteeth by other means, by division or by the 
formation of new elements, was necessary as an explanation when 
the number exceeded 11 in each jaw) ; and the milk dentition could 
perhaps be made whole again after having given up some of its 
contents. In any event it is impossible to trace in detail the destiny 
of the tooth-germs through their erratic course during atrophy ; there 
are many possibilities. 

In spite of all investigations during recent years into the develop- 
ment of cetacean dentition both embryologically and phylogenetically, 
no certain conception has been reached. Only this is certain, that the 
cetacean dentition is derived from the typical carnivore’s, that the 
teeth are increased in number while their size is decreased and their 
form made more simple, and that the tooth succession has essentially 
ceased, although in embryos there can still be detected traces of 
several sets of teeth, as in many other mammals, faint mementos of 
their forefathers among the reptiles. But of how the changes have 
in detail come about we can only partly guess. 

Abel is the author who has most recently reviewed the present 
question. He believes that he can more nearly show how the high 
number of teeth has arisen in the Cetacea; in the whalebone whales 
he thinks it came about in one way, and in the toothed whales, or at 
least in the Physeterine series, in another. But his arguments are not 
irrefutable. 

As regards the whalebone whales Abel starts from Kikenthal’s 
investigations. As has long been known from observations by 
Geoffroy Saint-Hillaire and especially by Eschricht, there is found 
in embryos of all recent whalebone whales, hidden in each jaw, a long 
row of small atrophied teeth with conical or knob-shaped crowns, 
which are resorbed without ever erupting. Frequently some of these 
small teeth are seen to be mutually united; most often it is two that 
come together but in rare instances as many as four may unite. A 
part of his observations on the embryonic teeth of Balenoptera 
musculus, the species which he has had especially good opportunity 
to investigate, Ktkkenthal summarizes in the following words: “ Die 
Zahl der Zahne im Oberkiefer des letzteren Embryos (that is, the 
largest of those examined) ist 53; sie liegen sammtlich in gleich 
weiten Abstanden von einander. Bei den kleineren Embryonen 
betragt die Zahl der Oberkieferzahne, wenn wir die mit zwei resp. 
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drei Hockern versehenen Zahne als je einen Zahn rechnen, etwas 
weniger, und zwar haben alsdann die kleinsten Embryonen die 
geringste Zahnzahl. Zahlen wir jedoch in jedem Oberkiefer die 
einzelnen Hocker, so erhalten wir gleichzeitig fiir jeden Kiefer die 
Zahl 53, dieselbe Zahl, welche wir auch bei dem grossten untersuchten 
Embryo, der keine Doppelzahne besass, aufgefunden haben. Ich 
habe aus dieser Thatsache bereits den Schluss gezogen, dass sich im 
Laufe der individuellen Entwickelung der Bartenwale die Zahne 
theilen, und dass somit aus den verhaltnismassig wenigen, aber mehr- 
héckerigen Zahnen der jiingsten Stadien viele, aber einspitzige 
Zahne werden. Aus den urspriinglichen Backzahnen entwickelte 
sich also durch Theilung derselben ein anscheinend homodontes 
Gebiss. (Unters. an Walthieren ; Denkschr. med. naturw. Ges. Jena, 
1893, p. 431). On this Abel builds further. He considers that 
Patriocetus (see pp. 70-72), a Tertiary whale with rather well- 
developed dentition, with unicuspid incisors and canines, and with 
serrate margins to the cheekteeth, is an ancestral form of the true 
whalebone whales—their immediate precursor. In passing to the 
whalebone whales its teeth would be split up and the marginal cusps 
would be transformed into independent teeth: “ Wie wir gesehen 
haben, besteht das Gebiss von Patriocetus ehrlichi aus sieben zwei- 
wurzligen und siebenspitzigen Backenzahnen, von denen die drei 
hinteren als Molaren und die vier vorderen als Praemolaren zu deuten 
sind. Daran schliessen sich vorne ein einspitziger Eckzahn und die 
drei einspitzigen Schneidezahne an. Im ganzen stehen also II 
Zahne in jedem Kiefer.—Wenn wir die Spitzen der Zahne susammen- 
zahlen, so dass wir nicht nur die Kronenspitzen der vier vorderen 
Zahne, sondern auch die sieben Zacken der sieben zweiwurzligen 
Backenzahne als Einzelspitzen rechnen, so ergibt sich eine Gesamt- 
summe von 53 Spitzen, also genau derselben Zahl, die wir bei dem in 
Einzelzahne aufgelosten Gebiss des Finwalembryos wiederfinden— 
Nach diesem Befunde kann es keinem Zweifel mehr unterliegen, 
dass das Patriocetus-Gebiss mit elf Zahnindividuen und zusammen 
53 Schmelzspitzen den Ausgangspunkt des Bartenwalgebisses dar- 
stellt und dass die Entstehung des letzteren in der Weise erfolgt, 
dass die elf Zahne sich im Verlaufe der ontogenetischen Entwick- 
lung in 53 Teile spalten, so dass also schliesslich aus einem sieben- 
spitzigen Backzahn sieben einzelne Spitzen durch Teilung und fort- 


schreitenden Zerfall hervorgehen. (Die Vorfahren der Bartenwale; 


Denkschr. Akad. Wissensch. Wien, mathem. naturw. KI1., Bd. go, 
1914, pp. 186-187).—Several objections must be raised to Abel’s 
presentation of the subject. 
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Everyone who has had to do with counting the teeth of cetaceans 
knows how variable the numbers may be. It is almost a miracle that 
Kiikenthal should have been able to find five or six embryos, or 
perhaps more, of Balenoptera musculus, each of which had 53 teeth 
or tooth cusps in the upper jaw (see Kiikenthal’s more special account 
in Jenaische Zeitschrift fiir Naturwissenschaft, vol. 26, 1892, p. 481, 
together with his paper of 1893, /. c.; in three other jaws the numbers 
were less, a circumstance said to be accounted for by the fact that 
some of the teeth had been resorbed). But even if it should prove 
that B. musculus always had 53 teeth in each jaw of the embryo this 
fact would be without bearing on the question of the original denti- 
tion in the whalebone whales. It will occur to nobody to regard 
B. musculus as one of the most primitive species of the genus; on the 
contrary it is one of the highest, being one of the largest and most 
elongated. Other species are found in the genus that stand on a 
lower level; this holds good especially of B. rostrata, and in this 
species Eschricht has found the number of teeth in two embryos to 


be respectively oe + and Ee (Unders. over Hvaldyrene, pt. 3, 1845, 


pp. 314 and 316-317). In two embryos of the same species Kuken- 
thal found 41 in the lower jaw- (Jen. Zeitschr., 1892, pp. 485-486). 
In two embryos of one of the highest species of the genus, B. gigas 
(sibbaldii) Kiikenthal found 50 in the upper jaw (J. c., p. 486). In 
several embryos of Megaptera boops Eschricht has found from 46 
to 51 teeth in each side of the upper jaw, and in the lower jaw rather 
fewer, the least number 42 (J. c., pp. 311 and 316). Abel says, it is 
true: “Bei jenen Bartenwalen, deren Kiefer eine geringere Zahl 
als 53 Zahnindividuen aufweisen, handelt es sich entweder um fruhere 
Embryonalstadien, wie bei dem von C. Julin beschriebenen Embryo 
von Balenoptera rostrata von etwa 48 cm. Lange (41 Zahne), oder 
um Reduktionserscheinungen ” (J. c., p. 188) ; but this assumption is 
entirely inadmissible. Abel himself probably had an inkling of it; 
he adds: “In dieser Frage miissten noch eingehendere Untersuch- 
ungen auf breiterer Grundlage angestellt werden, um unsere bis- 
herigen Kenntnisse in dieser Richtung zu erweitern.” 

Neither can all of what Abel says about the number of teeth or 
cusps in Patriocetus stand before a closer examination. It is not 
certain that Patriocetus had 11 teeth in each jaw; none of the skulls 
that have been found has entire jaws, the anterior part is lacking in 
them all. The number 11 is therefore only a guess, and scarcely 
very likely ; judging from the rest of the cranial characters one would 
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expect a departure from the typical dentition—more teeth. Of the 
cheekteeth there are only known a few that are tolerably complete ; 
that every one of them had seven marginal cusps is mere conjecture 
and not probable; in other cetacea with serrate teeth, both Zeuglo- 
donts and Squalodonts, the number of cusps varies strongly; no 
cetacean is known in which the same number of cusps is found on all 
the cheekteeth. Some dissociated teeth that probably are correctly 
referred to Patriocetus (Squalodon ehrlichiu), figured by Suess 
(Neue Reste von Squalodon aus Linz; Jahrb. d. k. k. geol. Reich- 
sanstalt, vol. 18, 1868, pp. 287-290, pl. 10, figs. 1-3) and reproduced 
by Brandt (Unters. foss. u. subfoss. Cetaceen Europa’s ; Mém. Acad. 
Imp. Sci. St. Pétersbourg, ‘ser. 7, vol. 20, No:1,°1873, pl. 41, ae 
T1-13), also show other numbers, one of them 9g, another 10. More- 
over it is doubtful whether Patriocetus can be regarded as an ancestor 
of the whalebone whales; it is not precluded that with more exact 
acquaintance it will show itself to stand on a higher level, nearer to 
the typical Squalodonts, closely connected with Agorophius (see 
note, p. 72). In short the whole calculation about the 53 teeth in the 
whalebone whales and the 53-tooth cusps in Patriocetus rests on the 
weakest foundation. 

It is also a question whether Kiikenthal and Abel are on the whole 
right in their conception of the many small teeth of the whalebone 
whales as having originated by the division of fewer, larger, serrate 
teeth. There is indeed scarcely any doubt that a division of the tooth 
germ might be able to take place at an early stage of a tooth’s develop- 
ment; but that a tooth which had already acquired serrate margins 
should be able to divide is not probable ; in the case of the whalebone 
whales at any rate there is nothing convincing in this respect—quite 
the contrary; and other cases are not known. The “ double-teeth ” 
of the embryo whalebone whales are the ones that are conceived to 
be serrate teeth in course of division; but they could be better ex- 
plained in another manner. Their position in the toothrow is quite 
erratic—sometimes far to the front, sometimes in the middle or far 
back. The number of cusps is most often two, only in rare instances 
as many as four. The cusps have the appearance of being of equal 
rank, none cam be called the chief cusp. In short, the cusps in the 
double teeth appear to be small, atrophied, unicuspid teeth which 
have quite casually come near each other and grown together, some- 
thing which might be able to take place with special ease in the 
youngest stages of the embryo when the tooth germs are crowded 
together in relatively short jaws. That double teeth were produced 
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by the fusion of single teeth was already supposed by Eschricht 
(1. c., p. 312). Should it be the case that there has taken place in 
the whalebone whales a splitting up of serrate teeth, the correspond- 
ing ancestral forms must probably have had teeth in which the cusps 
on the fore and hind margins of the crown had great independence 
and a size very nearly the same as in the principal cusp. In that 
event it would not be easy to regard Patriocetus as an ancestor ; since 
in it the cusps on the fore and hind margins particularly are weak in 
proportion to the main cusp, and apparently in course of atrophy. 

Abel gives the following as his conception of the manner in which 
the many small teeth of the Odontoceti, or at least of the Physeterids, 
have arisen: “ Dieser Spezialisationsweg des Gebisses (in the whale- 
bone whales) ist fundamental von jenem verschieden, den wir in der 
Phylogenese des Physeteridengebisses finden. Wie ich 1905 gezeigt 
habe, tritt auf dem Wege zur Entstehung der Squalodontiden 
zunachst eine starke Vermehrung der mehrwurzeligen, vorn und 
hinten gezackten Backenzahne ein, so dass sich das primitive Arch- 
aeocetengebiss durch Vermehrung der Backenzahne im Pramolaren- 
abschnitt zu dem polyodonten Squalodontidengebiss umformt. Aus 
den Squalodontiden sind die Physeteriden hervorgegangen, bei 
welchen das Gebiss eine Reduktion erfahrt ; dieser Spezialisationsweg 
fuhrt aber zu einer Vereinfachung der Krone, Verschmelzung der 
bifiden Wurzeln, Reduktion der Zackenreihen am Vorder- und Hin- 
terrande der Kronen zu einer krenelierten Leiste und endlich zum 
ganzlichen Verlust der Schmelzkappen”’ (J. c., p. 187). Here Abel is 
no doubt right in the main. It can only be objected that it cannot 
exactly be said that Abel in his more special account (Die phylo- 
genetische Entwicklung des Cetaceengebisses und die systematische 
Stellung der Physeteriden ; Verhandl. Deutsch. Zool. Gesellsch., 1905, 
pp. 84-96, and Les Odontocetes du Boldérien; Mém. Mus. Roy. 
d’Hist. Nat. de Belgique, vol. 3, 1905) has demonstrated that it is 
precisely in the premolar region that the number of teeth has been 
increased in the Squalodonts; neither is it probable that the Physe- 
terids originated directly from the Squalodonts. They appear to 
have branched off at a higher level; probably they had their root in 
common with the Delphinids. 

There is no reason at the present stage for believing that the 
increase in the number of teeth beyond the typical formula should 
have had a different origin in the Mystacoceti and Odontoceti. In 
view of the great resemblances that are everywhere found between 
the two groups it is not likely that in this respect there would be a 
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difference. The method by which the increase has come about in the 
Odontoceti no doubt holds good for the Mystacoceti as well ; the most 
primitive forms of probably both groups had serrate teeth in aug- 
mented numbers. 

*(P. 10.) It has become usual to believe that the precursors of the 
cetaceans were armored mammals with well-developed osseous dermal 
plates. Heated support for this idea is brought forward by Ktiken- 
thal (especially in the section “ Ueber Rudimente eines Hautpanzers 
bei Zahnwalen,” in Vergl. -anat. u. entwickelungsgesch. Unters. an 
Walthieren, part 2, Denkschr. d. med. naturw. Ges. zu Jena, vol. 3, 
pt. 2, pp. 251-258, pl. 16) and by Abel (especially in the section 
“T’armure dermique,”’ in Les Dauphins Longirostres du Boldérien, 
Mém. Mus. Roy. d’Hist. Nat. de Belgique, vol. 1, 1901, pp. 17-32, 
with illustrations). Ktkenthal has investigated recent cetaceans; 
Abel more particularly the extinct forms. (In Abel is found refer- 
ence to previous literature on the subject.) Ktkenthal imagines that 
the Cetacea originated from armored land-mammals with armor sug- 
gesting that of the Dasypodids, and that as sea dwellers they have 
lost the armor more or less completely; Abel thinks, in agreement 
with Dollo, that the armature did not occur in the terrestrial pre- 
cursors of the cetaceans, but that it arose in the first whales as part 
of their adaptation to aquatic life along the coast, and that afterwards 
it was lost in the more strictly marine members of the group. 

What we have to build upon is the following: 

Together with the first lot of Zeuglodon bones found in Alabama 
came a few pieces of limestone containing some plate-like, very 
irregular bones of various sizes. Accounts of these bones are due 
especially to Joh. Miller (Ueber die fossilen Reste der Zeuglodonten 
von Nordamerica, 1849, p. 34, pl. 27, fig. 7), Carus (Das Kopfskelet 
des Zeuglodon hydrarchus; Nova Acta Acad. Caes. Leop. Carol., 
vol. 22, pt. 2, 1850, pp. 382-383, pl. 39A, fig. 5), Dames und Jaekel 
(section Ueber den Hautpanzer der Zeuglodonten, in Dames, Ueber 
Zeuglodonten aus Aegypten, Palaeontol. Abhandl., herausgeg. v. 
Dames u. Kayser, vol. 5, pt. 5, 1894, pp. 219-221, with illustration) 
and Abel (1901, l. c., pp. 24-27). From the beginning the possibility 
has been thought of that the plates were dermal bones of Zeuglodon. 
They have, however, most often been regarded as doubtful; perhaps 
they were bones from the carapace of a sea turtle like Psephophorus 
or something of the sort; usually no one has dared to say anything 
positive. Abel was the first to consider it as proved that they were 
dermal bones of Zeuglodon; of one of the specimens in question he 
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thinks that it can be nothing else than a piece of armor from the fore 
angle of a dorsal fin, because the plates are bent toward each other 
like a roof, ina manner and form that is not possible on any part of a 
turtle’s carapace. As a not unessential ground for believing in the 
occurrence of armor in Zeuglodon he reckons the occurrence in the 
recent Delphinids Neomeris and Phocena of structures which Kiiken- 
thal explains as remnants of armor. 

At Radoboj in Croatia some remains have been found of a small 
dolphin-like cetacean, Delphinopsis freyerii, established and de- 
scribed by Joh. Miller (Bericht iiber ein neu entdecktes Cetaceum 
aus Radoboy, Delphinopsis Freyerii; Sitzungsber. k. Akad. Wis- 
sensch. Wien, math. naturwiss. Cl., vol. 10, 1853, pp. 1-6 of separate), 
and again fully discussed and figured by H. v. Meyer (Delphinopsis 
Freyerii Mull. aus dem Tertiar-Gebilde von Radoboj in Croatien; 
Palaeontographica, vol. 11, 1863, pp. 226-231, pl. 34) whose illustra- 
tion is reproduced by Abel (J. c.), who also has personally examined 
the remains. It was only imperfect remains that were found, not 
much more than pieces of a flipper lying in a slab of stone; around 
the bones of the hand lie numerous small disk-shaped bodies a milli- 
meter or less in diameter, the underside of which is covered with 
minute projecting granules arranged in parallel lines. Joh. Miller 
seems to have left undecided the question whether these bodies were 
of organic or inorganic origin, although he leaned mostly to the 
opinion that they were osseous scales from the skin. But H. v. Meyer 
maintained that they were inorganic. His reason for this opinion 
was especially that scattered among them there lie bodies of entirely 
similar appearance only without markings, and these bodies are 
undoubtedly inorganic. Abel on the contrary is convinced that the 
small, striated disks are dermal ossicles. 

In Neomeris, which lacks or as good as lacks the dorsal fin, the skin 
of the back in the place where the fin is found in its relatives, and 
also somewhat further forward and backward, is divided into small, 
rather regularly placed plates, each bearing a small elevation. Similar 
small knobs are found, though not always, in the nearly related genus 
Phocena, along the anterior surface of the dorsal fin and sometimes 
also scattered in other regions. Kiikenthal, who has closely examined 
these structures, thinks that they are a kind of scale, although they 
have in their intimate formation only to a slight degree the characters 
that are found in scales. The explanation given is that they are 
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scales which are in process of atrophy—on the way to disappearing. 
A concurrent reason to regard them as scales is that traces of a 
scaly covering are found in some extinct whales, Zeuglodon and 
Delphinopsis. 

But to Kukenthal’s and Abel’s conception there is something to 
oppose. 

It has been shown that the Hyznodonts, the most primitive car- 
nivores, are the precursors of the Cetacea among terrestrial mammals. 
Remains of Hyzenodonts are found in great numbers in many locali- 
ties ; but there has never been discovered the slightest indication that 
any Hyzenodont or any other carnivore has been armored. Remains 
of Zeuglodonts are found in various parts of the world, but nowhere 
except in the case of the specimens from Alabama have dermal 
ossicles been demonstrated in connection with the skeletons. If there 
had been a dermal armature it certainly would have been found some- 
where or other. Besides, it cannot be said to be proved that the 
plates from Alabama are not those of some kind of turtle. Anyone 
who has seen the roof-shaped keel on a Psephophorus carapace, and 
has seen the fragments of the carapace mixed up together, will not 
allow himself to be persuaded by Abel’s word in this connection. 
Finally it is improbable that Zeuglodon had a dorsal fin, since this 
fin may be absent (probably not-developed rather’than lost) in diverse 
recent cetaceans, both Balzenids and Delphinids. 

The minute plates in Delphinopsis are altogether too uncertain to 
give any evidence. Their characters are, besides, so far from recall- 
ing what is otherwise known of dermal bones that one is tempted 
rather to regard as an error their determination as such structures. 

The small callosities in the skin of Neomeris and Phocena are 
‘scarcely the remains of a dermal armature, they are rather entirely 
new structures. It is too suspicious that nothing of the sort should 
be present in lower Cetacea, but that it should be in exactly some of 
the very highest that it is found. The structure of the callosities, 
moreover, gives no real support to the idea that they are scales. 

Altogether there is no proof that the Cetacea or their ancestors 
among the mammals ever have had dermal armature. 

*(P. 10.) For comparison a few of the most important and most 
independent synopses of the groups of Cetacea are here given. 

A fundamental work in the direction of throwing light on ‘the 
mutual relationships of the Cetacea is due to Flower, who, however, 
took into consideration the recent forms only. In 1866 (69), in his 
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paper on Jnia and Pontoporia (Trans. Zool. Soc. London, vol. 6, 
p- 115), he gave the following synopsis: 


Cetacea. 
I. Mystacoceti or Balenoidea. 
Balenide. 
Balenine: Balzna, Eubalzena. 
Balenopteride. 
Megapterinze: Megaptera. 
Balznopterinz: Physalus, Sibbaldius, Balznoptera. 
II. Odontoceti or Delphinoidea. 
Physeteride. 
Physeterine: Physeter, Kogia. 
Ziphiine: Hyperoodon, Berardius, Ziphius, Dioplodon, 
Micropteron. 
Platanistide. 
Platanistine: Platanista. 
Iniinze: Pontoporia?, Inia. 
Delphinide. 
Belugine: Monodon, Beluga (= Delphinapterus). 
Delphininz?: Phoczena, Neomeris, Grampus, Orca, Pseu- 
dorca, Lagenorhynchus, Delphinus, Delphinapterus 
(=Tursio), Globicephalus. 


His conception of the relations between the genera in the family 
Delphinide Flower developed more fully in 1883 (Proc. Zool. Soc. 
London). His arrangement there was as follows: 


A. 
a. Monodon, Delphinapterus (Beluga). 
b. 
a. Phocena, Neomeris. 
B. Cephalorhynchus, Orcella, Orca, Pseudorca, Globiceps, 
Grampus, Feresia, Lagenorhynchus. 
B: 
a. 
a. Delphinus. 
8. Tursiops, Clymenia, Steno. 
b. Sotalia. 


Flower followed essentially the same arrangement as that of 1866 
and ’83, but with greater clearness as to the genera, in 1891, in “ An 
Introduction to the Study of Mammals Living and Extinct” which 
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be published in association with Lydekker. The arrangement is as 
follows: 


Cetacea. 
Mystacoceti, Balenoidea. 

Balenide: Balena, Neobalena, Rhachianectes, Megaptera, 
Balenoptera. Extinct Genera: Cetotherium, Herpetocetus. 

Archeoceti. 
Zeuglodontide: Zeuglodon. 
Odontoceti, Delphinoidea. 

Physeteride. 

Physeterinz : Physeter, Cogia. Extinct: Physeterula, Eucetus, 
Physetodon, Scaldicetus, Physodon, Hoplocetus. 

Ziphiine: Hyperoodon, Ziphius, Mesoplodon, Berardius. 
Extinct: Choneziphius. 

Squalodontide: Squalodon. 

Platanistide: Platanista, Inia, Pontoporia. Extinct: Palzeopon- 
toporia (Pontistes), Champsodelphis, Schizodelphis, Pris- 
codelphinus, Lophocetus, Ixacanthus, Rhabdosteus, 
Agabelus. 

Delphinide. 

Group A. Monodon, Delphinapterus, Phoczena, Neomeris, 
Cephalorhynchus, Orcella, Orca, Pseudorca, 
Globicephalus, Grampus, Feresia, Lageno- 
rhynchus. 

Group B. Delphinus, Tursiops, Prodelphinus, Steno, Sotalia. 


Max Weber (Die Saugethiere, 1904) agrees closely with the con- 
ception of Flower and Lydekker. One of the greatest differences is 
that a special family, Rhachianectide is established for Rhachionectes 
and also a family Delphinapteride for Delphinapterus and Monodon. 

Abel has made special researches on the fossil Cetacea, and he has 
tried to determine their positions in relation to the recent forms. 
Besides what he has said on the subject in his special monographs, 
he has more or less completely set forth his ideas in the papers: Die 
Stammesgeschichte der Meeressaugetiere; Meereskunde, Sammlung 
volksttmlicher Vortrage, 1907; Grundziige der Palaentologie der 
Wirbeltiere, 1912; and Die vorzeitlichen Saugetiere, 1914. He has 
not given any general synopsis except in the following genealogical 
tree, published in his work Die Vorfahren der Bartenwale, 1914 
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(Denkschr. k. Akad. Wissensch. Wien, math. -naturw. KI., vol. go, 
py. 22)):: 


Die Stamme der Wale. 
I. Mystacoceti (auct.) II. Delphinoceti (nov.) III. Squaloceti (nov.) 
(Bliitezeit im Pliocin.) (Bliitezeit in der Gegenwart.) (Bliitezeit im Miocan.) 


Balaeno- Rhachia- Balae- Delphinidae Physete- Ziphii- Rurhino- Platani- 
pteridae nectidae nidae ridae dae delphidae stidae 


Acrodelphidae 


Phocaenidae 
Squalodontidae 
Patriocetidae Agorophiidae 
Zeuglodon- ig 
tidae Microzeuglodon- 
tidae 


Creodontia. 


(To the Acrodelphide are referred, among the living genera, Del- 
phinapterus and Monodon, Inia and Pontoporia.) 

True’s paper On the Classification of the Cetacea (Proc. Amer. 
Philos. Soc., Philadelphia, vol. 47, 1908, pp. 384-391) is mostly an 
account of the opinions which Abel had expressed in 1905, with some 
objections and some assent. 

To cetaceans both recent and fossil have been given various generic 
names in addition to those which appear in the present article. These 
names are partly well known as synonyms of others; but partly the 
corresponding animals are so slightly known that no certain opinion 
can be had about them. References to all the names theretofore used 
for cetaceans are found in Trouessart, Catalogus Manjmalium tam 
viventium quam fossilium, 1897-99, with supplement, 1904-5, and in 
Palmer, Index Generum Mammalium, 1904; many names are also 
to be found in Beddard, A Book of Whales, 1900; detailed references 
to the North American fossil genera are due to Hay, Bibliogr. and 
Catal. of the fossil Vertebrata of North America, Bull. U. S. Geol. 
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Surv., No. 179, 1902. Incorrectly formed names which cannot 
be accepted as finally settled are, in the present treatise, marked 
with “ gf 

* (P. 13.) The backbones of the Egyptian “ Zeuglodon”’ osiris 
with its short vertebre (especially Stromer, Beitr. Palaontol. u. Geol. 
Oesterreich-Ungarns, etc., vol. 21, 1908, pl. 4, fig. 1), and those of 
the American Z. cetoides with its long vertebre (especially Gidley, 
Proc. U. S. Nat. Mus., vol. 44, 1913, p. 81) differ to such a degree 
that according to ordinary standards the placing of these animals in 
the same genus, as has hitherto been done, is certainly out of the 
question. Z. cetoides is the type of the genus Zeuglodon. By acci- 
dent no special name has been proposed that can with full right be 
used for the genus to which “ Zeuglodon”’ osiris belongs. But the 
name Prozeuglodon seems to have become vacant and may therefore 
with some propriety be used. It was proposed by Andrews (espe- 
cially Tert. Vertebr. of the Fayim, Egypt, 1906) for a lot of Eocene 
cetacean remains from Egypt which he united under the name 
P. atrox. But according to Stromer, the type of the species, a skull, 
and some of the other remains belong to the previously described 
Zeuglodon isis, which is probably correctly called Zeuglodon, while 
still others are referable to “ Z.” osiris. In a way therefore “ Z.” 
osiris has also been called Prozeuglodon. Possibly the name Doryo- 
don (“ Dorudon”’) might be used for the genus in question with 
short vertebre, or, if there are several genera with short vertebrze, for 
one of them (see, among others, Leidy, Journ. Acad. Nat. Sci. 
Philadelphia, ser. 2, vol. 7, 1869, pp. 428, 431, and Lucas, Proc. U. S. 
Nat. Mus., vol. 23, 1900, p. 331). But Doryodon is still not suffi- 
ciently known, not even after True (Bull. Mus. Comp. Zool., vol. 52, 
1908, pp. 65-78, pls. 1-3) has examined the fragments on which 
Gibbes founded the genus; the remains in question are altogether 
too incomplete. For the American “ Zeuglodon brachyspondylus 
minor” Joh, Miller and Stromer, also with short vertebre, which 
True compares with Doryodon and finds different, True (J. c.) pro- 
poses to erect a new genus, Zygorhiza; but the relationship between 
it and “ Zeuglodon” osiris is not at all clear, 

“(P. 15.) The pelvis and femur of Zeuglodon cetoides are 
described and figured by Lucas (Proc. U. S. Nat. Mus., vol. 23, 1900, 
pp- 327-331, pls. 5-7). Both right and left innominates were found 
associated with a backbone lying in the position relative to the 
vertebrze in which one would expect to find them. In spite of this 
circumstance Abel explained the bones in question as the coracoid of 
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a gigantic bird which he called “ Alabamornis” gigantea (Ueber den 
als Beckengurtel von Zeuglodon beschriebenen Schultergiirtel eines 
Vogels aus dem Eocan von Alabama, Centralblatt fiir Mineralogie, 
Geologie und Palaontologie, 1906, pp. 450-458, with illustrations). 
Stromer (Beitr. z. Palaont. u. Geol. Oesterreich-Ungarns, etc., vol. 
21, 1908, p. 146) has expressed doubts as to the correctness of Abel’s 
interpretation, and Gidley (Proc. U. S. Nat. Mus., vol. 44, 1913, 
pp. 649-654, with illustrations) who has re-examined the specimens, 
has entirely thrown it over. It can hardly be doubted that Lucas and 

Gidley are correct. 

“(P. 15.) On the Zeuglodontide [Basilosauride]| see especially : 

Joh. Miiller: Ueber die fossilen Reste der Zeuglodonten von Nord- 
america mit Rticksicht auf die europaischen Reste aus dieser 
Familie, 1849, pp. 1-38, pls. 1-27. 

Carus: Das Kopfskelet des Zeuglodon hydrarchus ; Nova Acta Acad. 
Ces. Leop. Carol., vol. 22, pt. 2, 1850, pp. 373-390, pls. 39A & B. 

Brandt: Untersuchungen tiber die fossilen und subfossilen Cetaceen 
Europa’s ; Mém. Acad. Imp. Sci. St. Pétersbourg, ser. 7, vol. 20, 
No. I, 1873, pp. 291-313, 334-340, pl. 34. Zeuglodon. 

Hector: Notes on New Zealand Cetacea, recent and fossil; Trans. 
and Proc. New Zealand Inst., 1880, vol. 13, 1881, pp. 434-436, 
pl. 18. “ Kekenodon.” 

Lydekker: On Zeuglodont and other Cetacean Remains from the 
Tertiary of the Caucasus; Proc. Zool. Soc. London, 1892, pp. 
558-561, pl. 36. Zeuglodon=in part Microzeuglodon. 

Dames: Ueber Zeuglodonten aus Aegypten und die Beziehungen der 
Archeoceten zu den tbrigen Cetaceen; Palaeontologische Ab- 
handlungen, jherausgeg. von Dames und Kayser, vol. 5, pt. 5, 
1894, pp. 1-36, pls. 1-7. 

Lucas: The Pelvic Girdle of Zeuglodon, Basilosaurus cetoides 
(Owen), with notes on other portions of the skeleton; Proc. 
U. S. Nat. Mus., vol. 23, 1900, pp. 327-331, pls. 5-7. 

Abel: Les Dauphins Longirostres du Boldérien des Environs 
d’Anvers; Mém. Mus. Roy. d’Hist. Nat. de Belgique, vol. 1, 
I9OI, pp. 8-9, 24-32. On the dentition and dermal armature in 
Zeuglodon. 

Stromer: Zeuglodon-Reste aus dem oberen Mitteleocan des Fajum; 
Beitrage zur Palaontologie und Geologie Oesterreich-Ungarns 
und des Orients, vol. 15, pts. 2 and 3, 1903, pp. 65-100, pls. 8-11. 
Zeuglodon=in part Prozeuglodon. 
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E. Fraas: Neue Zeuglodonten aus dem unteren Mitteleocan von 
Mokattam bei Cairo; Geologische und Palzeontologische Abhand- 
lungen, herausgeg. von Koken, vol. £0, pt. 3, 1904, pp. 199-220, 
pls. 10-12. Protocetus and Mesocetus, later called Eocetus. 

Abel: Les Odontocétes du Boldérien d’Anvers; Mem. Mus. Roy. 
d’Hist. Nat. de Belgique, vol. 3, 1905, pp. 21-25. On the denti- 
tion in the Zeuglodonts. 

Andrews: A descriptive Catalogue of the Tertiary Vertebrata of the 
Faytim, Egypt, 1906, pp. 235-357, pls. 20-21. Zeuglodon, Pro- 
geuglodon. 

Stromer: Die Urwale (Archaeoceti) ; Anatomischer Anzeiger, vol. 
33, 1908, pp. 81-88, pl. 1. A short synopsis of the most important 
part of the contents of the next paper. In the explanation of 
plates the name Zeuglodon (Dorudon) osiris is used ; in the suc- 
ceeding paper this use of “ Dorudon” is abandoned. 

Stromer: Die Archaeoceti des Aegyptischen Eozans ; Beitr. Palaontol. 
u. Geol. Oesterreich-Ungarns u. des Orients, vol. 21, 1908, 
pp. 109-178, pls. 4-7. Protocetus, Eocetus, Zceuglodon, Pro- 
zeuglodon. 

True: The fossil Cetacean, Dorudon serratus Gibbes; Bull. Mus. 
Comp. Zool., vol. 52, 1908, pp. 65-78, pls. 1-3. Dorudon 
(=Doryodon) and Zygorhiza. 

Gidley: A recently mounted Zeuglodon skeleton in the United States 
National Museum; Proc. U. S. Nat. Mus., vol. 44, 1913, pp. 649- 
654, pls. 81, 82 and text figures. 

Kekenodon was established by Hector (1881, /. c.) on remains 
from Eocene strata in New Zealand. That which has been found is 
not much else than a lot of loose teeth which show strong similarity 
' to Zeuglodon; but it is impossible to get any certain idea of the exact 
generic relationships. Hall (Proc. Roy. Soc. Victoria, n. s., vol. 23, 
pt. 2, I9II, p. 262) refers it to the Squalodontidae but gives no 
reasons. 

Microzeuglodon was established by Stromer (Beitr. Palaont. u. . 
Geol. Oesterreich-Ungarns, vol. 15, 1903, p. 89) and accepted -by 
Abel (Odontocétes du Boldérien, 1905, p. 35). The basis of the 
genus is Lydekker’s Zeuglodon caucasicus (Proc. Zool. Soc. London, 
1892, pp. 559-561, pl. 36), based on a few remains, not certainly be- 
longing together, found in Tertiary strata in the Caucasus: a small 
piece of a lower jaw with four cheekteeth, only two of, which are 
tolerably complete, a humerus and a caudal vertebra. The teeth are 
serrate on both fore and hind margins of the crown. Abel referred 
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it at first to the Squalodonts, later he put it in a separate family. It 
plays an important part in Abel’s studies of cetacean descent, whether 
rightly or not time will perhaps tell; meanwhile the genus is altogether 
too slightly known for anything positive to be built on it. 

Eocetus described by Fraas (first called Mesocetus Fraas, not of 
Van Beneden, not of Moreno) is thought to be a connecting link 
between Protocetus and Zeuglodon, with long vertebre. The remains 
are still too uncertain for judgment to be passed. 

*“(P. 19.) Kikenthal (Vergl. -anat., etc., Unters. an Walthieren ; 
Denkschr. medic. -naturw. Ges. Jena, vol. 3, pt. 2, 1893, p. 291) thinks 
that the bone ‘in the hand of Balena mysticetus, which is ordinarily 
regarded as a remnant of the first finger, a first metacarpal, is not 
that, but a finger before the first finger, a prepollex, in spite of the 
fact that the same bone in Balena australis (as can also be seen in two 
skeletons in Copenhagen) may bear two well-developed phalanges, 
something that is not elsewhere seen in any “ prepollex.” As to the 
longest finger, which is usually reckoned as the third, he believes that 
it is not the third but the second, and that the third is absent. The 
reason for this remarkable interpretation is probably a desire to find 
agreement with Balenoptera, in which he thinks he has proved that 
the third finger is the one which is absent, and not the first as is gen- 
erally supposed. If the first finger were present in Balena in a more 
or less atrophied condition, it would be reasonable to suppose that it 
was this finger which is absent in the nearly related Balenoptera, 
which has only four digits; but that belief Ktkenthal will not allow. 
Occasionally he has found in Balenoptera musculus something re- 
sembling a few atrophied phalanges lying loose in the palm between 
the fingers that are usually called the third and fourth. These 
structures Kikenthal regards as remnants of the third finger and 
thus to be proof that it is the third finger which is absent in the 
tetradactylous hand. Protest against Kukenthal’s interpretation has 
already been made by Braun and Kunze (see Kunze, Zool. Jahrb., 
Abth. f. Anat., etc., vol. 32, 1912, pp. 639-641). There can be no 
doubt that there is here a case of malformation, a supernumerary 
digit, a kind of doubling of one of the fingers. Tendencies in this 
direction are indeed not rare in cetaceans, which on the whole show 
great indifference as to details in the structure of their abnormal hand. 

“(P. 21.) On the Balznide see especially (Of the numerous works 
that deal with cetaceans there are many others that might have a 
claim to be mentioned. The choice that has been made here and in 
the corresponding lists for other families is somewhat arbitrary. 
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Most attention has been paid to indicating papers that describe the 
various forms of cetaceans, and especially to those which contain 
illustrations of the fossil members of the order.) : 

Cuvier: Recherches sur les Ossemens fossiles, ed. 4, vol. 8, pt. 2. 
1836, pp. 250-321, pls. 226-228, with figures of skulls.and other 
skeletal parts of Balena, Balenoptera, Megaptera, Plesiocetus, 
mostly under other names. 

Eschricht: Undersggelser over Hvaldyrene, 2 den Afhandl., Anato- 
misk Beskr. af de ydre Fosterformer hos to nordiske Finhval- 
Arter; Kgl. Danske Vidensk. Selsk. naturvy. mathem. Afhandl., 
pt. 11, 1845, pp. 203-279. 3 dje Afhandl.,; Om Fosterformerne i 
Bardehvalernes Ernerings- og Forplantelsesredskaber ; ibid., pp. 
281-320, pls. 1-4. 5 te Afhandl., Finhvalernes Oesteologi og 
Artsadskillelse ; ibid., pt. 12, 1846, pp. 225-396, pls. 4-16. Bale- 
noptera, Megaptera. Figures of skulls and other skeletal parts, 
of embryos and adults, of external and other characters. 

Eschricht and Reinhardt: Om Nordhvalen (Balena mysticetus L.) ; 
Kgl. Danske Vidensk. Selsk. Skrifter, ser. 5, naturv. mathem. 
Afd., vol. 5, 1861, pp. 433-592, pls. 1-6. Figures of the exterior, 
the entire skeleton, the skull of adult and young and other parts 
of Balena, of the skull of Balenoptera and Megaptera. 

Malm: Monographie illustrée du Baleinoptére trouvé le 29 Octobre 
1865 sur la cote occidentale de Suéde, 1867, pp. 1-110, pls. 1-20, 
with figures of the exterior, some skeletal parts and other features 
of Balenoptera caroline=B. gigas, sibbaldii. 

Eschricht: Ni Tavler til Oplysning af Hvaldyrenes Bygning, med 
Forklaring af Reinhardt ; Kgl. Danske Vidensk. Selsk. Skrifter, 
ser. 5, naturv. mathem. Afd., vol. 9, 1, 1869. On plates 1 and 2 
are found figures of the skull of embryo Balena japonica= 
B. australis. 

Van Beneden and Gervais: Ostéographie des Cétacés vivants et 
fossiles, text and plates, 1868-80, pp. 1-634, pls. 1-67. As 
regards illustrations, with respect to both recent and extinct 
Cetacea, the most sumptuous work that exists. Balzenids espe- 
cially pp. 29-291, pls. 1-17. 

Dwight: Description of the Whale (Balenoptera musculus Auct.) in 
the possession of the Society, with remarks on the classification 
of Fin Whales; Mem. Boston Soc. Nat. Hist., vol. 2, 1871-78, 
Pp. 203-230, pls. 6-7. Exterior and skeleton. 

Brandt: Untersuchungen tuber die fossilen und subfossilen Cetaceen 
Europa’s; Mém. Acad. Imp. Sci. St. Pétersbourg, ser. 7, vol. 20, 
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no. I, 1873, pp. I-372, pls. 1-34. Contains a section, pp. 18-202, 
on the then-known fossil Balenids, among them Cetotherium 
and Plesiocetus. On Patriocetus, see under Squalodontide. 

Brandt: Erganzungen zu den fossilen Cetaceen Europa’s; Mém. 
cad. Imp... Sei) Stagerersuours, set..7, vol, 21, -No..6,>1874, 
pp. 1-54, pls. 1-5. Contains a section on the whalebone whales, 
pp. 2-12, pl. 1. 

Capellini: Della Balena di Taranto confrontata con quella della 
Nuova Zelanda e con talune fossili del Belgio e della Toscana ; 
Memorie dell’Accademia delle Scienze dell’Instituto di Bologna, 
sér. 3, vol. 7, 1877; pp. 1-34; pls, 1-3, with illustrations. of 
exterior, skull, ear bones, nasal, cervical vertebrz, other skeletal 
parts, etc. Balena tarentina=B. australis. 

Gasco: Intorno alla Balena presa in Taranto nel Febbrajo 1877; 
Atti della Reale Accademia delle Scienze Fisiche e Matematische, 
Napoli, vol. 7, 1878, pp. 1-47, pls. 1-9, with figures of exterior, 
skull, other skeletal parts, etc. Balena biscayensis=B. australis. 

Gasco: La Balena Macleayius del Museo di Parigi; Annali del Museo 
Civico di Storia Naturale di Genova, vol. 14, 1879, pp. 509-551. 
Balena australis. Description of skeleton. 

Gasco: II Balenotto catturato nel 1854 a San Sebastiano (Spagna), 
Balaena biscayensis, Eschricht, per la prima volta descritto; 
Annali del Museo Civico di Storia Naturale di Genova, vol. 14, 
1879, pp. 573-608. Description of skeleton. 

Van Beneden: Description des Ossements fossiles des environs 
d’Anvers, 2 partie, Genres Balenula, Balena et Balzenotus; 
Annales du Musée Royal d’Hist. Nat. de Belgique, série pale- 
ontol., vol. 4, Text, 1880, pp. 1-83, Atlas, 1878, pls. 1-39. 3 partie, 
Genres Megaptera, Balenoptera, Burtinopsis et Erpetocetus, 
ibid., vol. 8, 1882, Text, pp. 1-90, Atlas, pls. I-109. 4 partie, 
Genre Plesiocetus ; ibid., vol. 9, 1885, Text, pp. 1-40, Atlas, pls. 
I-30. 5 partie, Genres Amphicetus, Heterocetus, Mesocetus, 
Idiocetus et Isocetus ; ibid., vol. 13, 1886, Text, pp. 1-139, Atlas, 
pls. I-75. 

Burmeister: Atlas de la Description Physique de la République 
Argentine, sec. 2, mammif., pt. 1, Die Bartenwale der Argen- 
tinischen Kiisten, 1881, pp. 3-40, pls. 1-7. Mostly on Balen- 
optera. Figures of exterior, skull, vertebral column and other 
skeletal parts. 

Struthers: On the bones, articulations and muscles of the rudi- 
mentary hind-limb of the Greenland Right-Whale, Balzena mysti- 
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cetus; Journal of Anatomy and Physiology, vol. 15, 1881, pp. 
141-176, pls. 14-17; ibid., pp. 301-321. 

[ Holder: The Atlantic Right Whales: A Contribution; Bull. Amer. 
Mus. Nat. Hist., vol. 1, No. 4, pp. 99-137, pls. 10-13. May 1, 
1883. External characters and skeleton. | 

Malm: Skelettdelar af Hval insamlade under Expeditionen med Vega 
1878-1880 ; Bihang till K. Svenska Vet. Akad. Handlingar, vol. 
8, No. 4, 1883, section pp. 17-98, with figures of parts of skulls, 
etc., of Rhachionectes and Balena. 

Tullberg: Bau und Entwicklung der Barten bei Balenoptera Sib- 
baldii; Nova Acta Reg. Soc. Sci. Upsal., ser. 3, 1883, pp. 1-36, 
pls. 1-7. . 

Delage: Histoire du Balenoptera musculus échoué sur la plage de 
Langrune; Archives de Zoologie expérimentale et générale, ser. 
2, vol. 3 bis, 1885, pp. 1-152, pls. 1-21. Exterior and anatomy. 

H. P. Gervais: Sur une nouvelle espece de Mégaptere (Megaptera 
indica) provenant du Golfe Persique; Nouvelles Archives du 
Muséum d’Hist. Nat. de Paris, ser. 2, vol. 2, 1887-88, pp. 199- 
218, pls. 18-20. Figures of skeleton and skull. 

Struthers: Memoir on the anatomy of the Humpback-Whale, Me- 
gaptera longimana; Reprint from the Journal of Anatomy and 
Physiology, 1887-89, pp. 1-189, pls. 1-6. 

Graells: Las Ballenas en las costas oceanicas de Espafia; Mem. Real 
Acad. Cien., Madrid, vol. 13, pt. 3, 1889, pp. I-115, pls. 1-9. 
Deals mostly with Balena biscayensis (=B. australis) from San 
Sebastian. Figures of exterior, skull, skeleton. 

Rios Rial: La Ballena Euskara, 1890, pp. 1-105. Balena australis, 
mostly on skeletons from San Sebastian. 

Lydekker: Cetacean skulls from. Patagonia; Anales del Museo de 
La Plata, Paleontologia Argentina, vol. 2, 1893, pp. 2-4, pl. I. 
Cetotherium. 

Struthers: On the rudimentary hind-limb of a Great Fin-Whale, 
Balenoptera musculus, in comparison with those of the Hump- 
back-whale and the Greenland Right-Whale ; Journal of Anatomy 
and Physiology, vol. 27, 1893, pp. 291-335, pls. 17-20. 

Struthers: On the carpus of the Greenland Right-Whale, Balena 
mysticetus, and of Fin-Whales; Journal of Anatomy and 
Physiology, vol. 29, 1895, pp. 145-187, pls. 2-4. 

Beddard: Contrib. towards a knowledge of the osteology of the 
Pigmy Whale (Neobalena marginata); Transact. Zool. Soc. 
London, vol. 16, pt. 2, No. 1, 1901, pp. 87-114, pls. 7-9. 
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Racovitza: Cétacés; Expédition Antarctique Belge; Résultats du 
Voyage du S. Y. Belgica en 1897-99, Rapports Scientifiques, 
_Zoologie, 1903, pp. 1-142, pls. 1-4. Contains much information 
on the external characters and the habits of cetaceans, especially 
whalebone whales, and gives numerous references to earlier 

_ papers on the subject. 

True: The whalebone whales of the Western North Atlantic com- 
pared with those occurring in European Waters with some 
observations on the species of the North Pacific; Smithsonian 
Contributions to Knowledge, vol. 33, 1904, pp. 1-332, pls. 1-50. 
Deals with species of the genera Balena, Rhachionectes, Balen- 
optera, Megaptera. Numerous illustrations, especially of skulls 
and exterior. Copious references to earlier works on the subject. 

Turner: The Right-Whale of the North Atlantic, Balena biscay- 
ensis: its skeleton described and compared with that of the Green- 
land Right-Whale; Transact. Roy. Soc. Edinburgh, vol. 48, 
1913, pp. 889-922, pls. 1-3, with text figures. 

Abel: Die Vorfahren der Bartenwale; Denkschriften der k. Akad. 
der Wissensch. Wien, Mathem. naturw. K1., vol. 90, 1914, pp. 
155-224, pls. 1-12. Patriocetus, Agriocetus. Review of the 
origin of the whalebone whales. 

Roy C. Andrews: Monographs of the Pacific Cetacea, I, The Cali- 

' fornia Gray Whale (Rhachianectes glaucus) ; Mem. Amer. Mus. 

Nat. Hist., n. s., vol. 1, pt. 5, 1914, pp. 227-287, pls. 19-28, with 
figures of the exterior and of all parts of the skeleton. 

Roy C. Andrews: The Sei Whale (Balzenoptera borealis) ; Mem. 
Amer. Mus. Nat. Hist., n. s., vol. 1, pt. 6, 1916, pp. 289-388, pls. 
29-42, with figures of the exterior and of all parts of the skeleton. 

G. M. Allen: The Whalebone Whales of New England; Mem. 
Boston Soc. Nat. Hist., vol. 8, No. 2, 1916, pp. 105-322, pls. 8-16, 
with figures mostly of the exterior. Balena, Balenoptera, 
Megaptera. 

Besides Plesiocetus and Cetothecrium many other genera of fossil 
Balzenids have been described, especially in papers by Van Beneden, 
Brandt and Cope, but the bases for most of them are scanty. H. Winge 
(Om Plesiocetus og Sqvalodon fra Danmark, Vidensk, Medd. Natur- 
hist. Foren. 1909) has attempted to estimate the value of a number of 
the genera in question: Aulocetus, Mesoteras, C etotheriopsis, Megap- 
teropsis, “ Burtinopsis,’ Herpetocetus, Eucetotherium, Plesiocetopsis, 
Cetotheriophanes, Cetotheriomorphus, Idiocetus, Heterocetus, Amphi- 
cetus, Mesocetus, Isocetus, Pachycetus, Siphonocetus, Ulias, Tre- 
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tulias, Metopocetus, Cephalotropis, Rhegnopsis. It is apparent that 
as regards most of them there is scarcely any reason for separation 
from Plesiocetus or Cetotherium or from,recent genera, and that the 
few which appear to be more peculiar are so slightly known that they 
can scarcely be classified. True (The Genera of Fossil Whalebone 
Whales allied to Balenoptera, Smithsonian Misc. Coll., vol. 59, No. 6, 
1912, pp. 1-8) who later went over the subject came in all essentials 
to the same conclusion. 

Agriocetus is most likely a whalebone whale, but it is too slightly 
known to be classified. It was described by Abel (1914, /. c., pp. 188- 
194, pls. 4, 5, 7) from a very imperfect and indistinct skull from 
Tertiary strata at Linz, referred to Squalodon by earlier authors. 
Abel regards it as a near relative of Patriocetus, a step nearer to the 
true whalebone whales. Only better discoveries will show whether 
he is right or not. 

Perhaps Patriocetus belongs to the family Balenid@ as it is under- 
stood in the present work, but it is not sufficiently known to be 
definitely placed. It was described by Abel (1914, J. c.) who has 
given a full account of the history of the remnants in question. The 
basis of the genus was partly some rather imperfect fragments which 
previously had most often been referred to under the name Squalodon 
ehrlichii, partly a quite well-preserved skull found later, all from 
Tertiary strata at Linz. If Abel’s interpretations and conjectures are 
right he is no doubt correct in regarding Patriocetus as a precursor of 
the true whalebone whales. Abel refers it to the Archzoceti, or at 
least leaves the question undecided whether it actually belongs to 
this group or to the Mystacoceti (Die vorzeitl. Sauget., 1914, p. 88) ; 
most probably it should be regarded as a whalebone whale, a Balzenid 
‘ with the dentition still functional. But there is reason for doubt 
about certain details in Abel’s account. 

Patriocetus has in the skull a remarkably strong resemblance to 
Agorophius, a resemblance that was seen by Brandt (1873, /. c., 
p- 324) although the remains then at hand were rather insignificant ; 
and Agorophius belongs incontestably to the series of toothed whales 
as a near relative of Squalodon. The peculiarity which places Agor- 
ophius among the Odontoceti in opposition to the Mystacoceti is that 
the maxillary bone pushes itself posteriorly as a thin limina over the 
supraorbital process of the frontal, but does not stop in front of it, 
or push itself in under it, or content itself with also covering it with 
a narrow margin anteriorly. According to the great resemblances 
which are found otherwise between the skulls of Agorophius and 
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Patriocetus one would expect that the two genera would resemble 
each other in this particular also; but according to Abel’s representa- 
tion Patriocetus is here like the whalebone whales. According to 
the photographic illustrations which accompany Abel’s paper it is 
scarcely possible to see whether his exposition of the conditions is 
right or not; the skull is too weathered and obscure. There is, how- 
ever, a detail in his description of the boundary between the maxillary 
and frontal, which probably must be wrong or at least must awaken 
doubt. He says’of the maxillary that it, at its postero-internal ex- 
tremity, does not extend nearly so far backward as the nasal process 
of the intermaxillary, which, on the contrary, like that of other whales, 
extends up, far backward, alongside the outer margin of the nasal 
and beyond. But there is elsewhere no cetacean, either among the 
Archeoceti, Mystacoceti, or Odontoceti, in which the maxillary does 
not reach postero-internally as far back as the intermaxillary or even 
further, pushing itself up over the frontal. This is an inheritance 
from ancestors among the carnivores or from yet more distant fore- 
runners. Abel says, it is true (J. c., p. 162) that Patriocetus in this 
regard resembles Rhachionectes, one of the recent whalebone whales ; 
but this is an error. In one of the figures of the skull of Rhachi- 
onectes published by Andrews (1914, J. c., pl. 25” it can be clearly 
seen that a long process from the maxillary extends along the outer 
side of the intermaxillary to its hindmost end; and it is so described 
by Andrews (p. 261). In the second of Andrews’ figures the process 
is not visible; it is obviously broken off, as it is in the figures pub- 
lished by Van Beneden (Bull. Acad. Roy. Sci. etc., de Belgique, 
sere, vol; 49) No, .2, Mebruary;1677, pl.) and True,( 190445 6s 
pl. 47, fig. 1), both of which represent the same skull (it is True’s 
figure to which Abel refers). A similar injury no doubt must have 
been suffered by the skull of Patriocetus; and if this process can be 
broken away without leaving visible traces behind it the same might 
be possible in the case of a thin plate-like process that originally 
covered the supraorbital process of the frontal. How readily some- 
thing of the kind can take place is shown by the type of Agorophius 
(figured by Leidy, under the name Squalodon pygmeus, Journ. Acad. 
Nat. Sci. Philadelphia, ser. 2, vol. 7, 1869, pl. 29, and by True, 
Smithsonian Inst. Special Publ., No. 1694, 1907, pl.) : on the right 
side of the skull large parts of the plate-like outgrowths from the 
maxillary over the supraorbital process of the frontal are broken away 
without having left behind any conspicuous traces on the frontal. 
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In Abel’s treatment of the dentition in Patriocetus there are also 
various doubtful points. He asserts that the complement of teeth is 
the one which is typical of the placentalia, 11 teethsin each jaw; but 
it is impossible to see how he has arrived at this conclusion. The 
best skull in question lacks the anterior part of both upper jaw and 
mandible, and it is impossible to say how much is lacking, or how 
many teeth were implanted in the missing parts. Of teeth fixed in the 
jaws there are known for the most part mere stubs—sometimes noth- 
ing but roots. Besides these there are some dissociated teeth whose 
position in the jaws is not certain. All that can be said is that some 
of the teeth were simply conical with single root, and that most of 
the cheekteeth had serrate crown and double roots. Altogether there 
is not enough known to elucidate all the details of the dentition. It is 
not probable that Abel should be right in his belief that the teeth 
were present in the typical number. Such a cetacean as Patriocetus, 
the skull of which was already highly developed in the direction of 
the most advanced whales, scarcely could have had about the same 
dentition as the Zeuglodonts. It is much more likely that the number 
of teeth was increased above the typical as it is or has been in all the 
Mystacoceti and Odontoceti which are known in this respect. In 
order to believe in Abel’s representation of the facts we must see 
more incontestable finds. (See also note 7, pp. 52-54.) 

* (P. 23.) The asymmetry in the skull of the toothed cetaceans 
has often been written about. Special treatises on the subject are 
due to Pouchet (De l’asymétrie de la face chez les Cétodontes ; Nouv. 
Arch. du Mus. d’Hist. Nat. Paris, 1886, pp. 1-16 of separate), Abel 
(Die Ursache der Asymmetrie des Zahnwalschadels ; Sitzungsber. k. 
Akad. Wissensch. Wien, Math.-naturw. Cl., vol. I11, pt. I, 1902, 
‘ pp. 510-526, pl.), Ktikenthal (Ueber die Ursache der Asymmetrie 
des Walschadels; Anat. Anzeiger, vol. 33, 1908, pp. 609-618, with 
illustrations) and Steinmann (Ueber die Ursache der Asymmetrie 
der Wale; Anat. Anzeiger, vol. 41, 1912, pp. 45-54, with illustra- 
tions) ; Pouchet and Abel refer to various earlier papers by other 
writers. 

As to the reason for the crookedness Pouchet says: “ Nous en 
ignorons |’origine.” 

In 1893 Kukenthal said very nearly the same: “ Die physiologische 
Ursache kennt man nicht, vielleicht ist sie in der eigenthiimlichen 
Art der Locomotion vermittelst der Schwanzflosse zu suchen” (Ver- 
gleich.-Anat.-u. entwickelungsgesch. Untersuch. an Walthieren, pt. 2; 
Denkschr. med.-naturwiss. Ges. zu Jena, vol. 3, pt. 2, p. 342), a 


| 
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thought that was not at the time carried further. But in 1908 Kiiken- 
thal tried to give a more exact explanation. To begin with he thought 
he could prove that the asymmetry in the bones of the face is found 
not only in toothed cetacea, but also in the whalebone whales, though 
only slightly defined. In two skulls of Balenoptera (of B. rostrata 
and B. musculus) he had found certain of the facial bones just a 
trifle broader on the right side than on the left. Next he discovered 
that some embryos of toothed cetaceans, of Platanista, Steno, Glo- 
biceps, Delphinus, Phocena, Hyperoodon, had the caudal fin set 
awry, not level but in such a position that the left fluke ‘“‘ etwas schrag 
nach aufwarts, der rechte schrag nach abwarts gerichtet war” 
(p. 614). In 12 embryos of Delphinapterus the fin was, on the con- 
trary, horizontal. All the embryos of whalebone whales examined 
(of Balenoptera musculus and B. gigas) had the fin oblique in the 
same manner as the toothed whales. How the fin is in adult cetaceans 
is said to be not clearly understood; a few observations by other 
investigators may, however, indicate that the obliquity is present in 
the adults also. When a whale propels itself forward by means of a 
sculling movement of the oblique caudal fin it is said to turn at the 
same time to the left: “ Der Wal durchschneidet also bei derartiger 
schrager Bewegung der Schwanzflosse das Wasser nicht genau in der 
Richtung seiner Langsachse, sondern sein Weg verlauft von dieser 
Geraden etwas schrag nach links zu” (p. 616). And from this is 
said to result an oblique pressure of the water on the head, and con- 
sequently the obliquity of the skull, since the bones on the left side 
are pressed upon more than those of the right side, are made thicker, 
etc.: “Der Druck der beim Schwimmen durchschnittenen Wasser- 
massen wird auf die linke Seite des Vorderkopfes starker wirken als 
auf die rechte. Dieser Druck pflanzt sich durch die elastischen 
Weichteile des Vorderkopfes hindurch auf die darunter liegenden 
Schadelknochen fort. Die Wirkung dieses stirkeren Druckes muss 
sich zunachst in einer Verdickung der entsprechenden Schadel- 
knochen aussern ... .” (pp. 616-617). That the bones in the left 
side of the face are not so wide as those of the right side is said to be 
connected with the fact that the bones of the left side are the thickest : 
“Es wird dadurch links eine kleinere Flache als rechts geschaffen, 
welche den etwas starkeren Druck auszuhalten hat und damit bis zu 
einem gewissen Grade einen Ausgleich gegentitber der rechten Seite 
herbeifthrt ” (p. 617). 

Abel believes that the reason for the asymmetry of the skull in 
toothed whales is to be found in the atrophy of the nasal bones, etc., 
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and in the shortening of the braincase, but cannot prove that asym- 
metry would be the necessary result of these causes. 

Lillie (section The asymmetry of the Odontocete skull, in Observa- 
tions on the anatomy and general biology of some members of the 
larger Cetacea, Proc. Zool. Soc. London, 1910, vol. 2, pp. 781-783, 
with figure) shows that the pharynx in Physeter is asymmetrical, 
divided by the projecting larynx, which is strongly displaced to the 
left, into a more spacious right and a narrower left section to accom- 
modate the passage of food. In this circumstance should be found 
the source of the asymmetry of the face ; why, is not further explained. 

Steinmann starts from Kiukenthal’s assertion about the asymmetry 
in the candal fin. Kikenthal had said nothing as to the cause of this 
crookedness, but Steinmann believes he has found it in the supposed 
fact that whales originated from Ichthyosaurs and other marine 
reptiles with a vertical fin, and that on its way to the horizontal posi- 
tion the fin has come to rest obliquely. 

Kukenthal is doubtless the one who has come nearest to the truth. 
However, there are numerous objections to be raised against his 
explanation. It cannot be said with any degree of correctness that 
the skull in the whalebone whales has an asymmetrical face. A series 
of skulls is before me, representing Balena, Balenoptera and Megap- 
tera. Such asymmetry as can perhaps be shown here and there is 
similar to that which is found in most mammals. I myself have 
seen many cetacean embryos (in alcohol), representing both whale- 
bone whales and odontocetes (of the former I have examined in this 
connection embryos of 3 Balenoptera rostrata, 2 B. musculus, 5 
Megaptera boops, of the latter numerous embryos representing the 
genera Delphinapterus, Monodon, Prodelphinus, Delphinus, Lageno- 
‘rhynchus, Globiceps, Phocena, Neomeris; I have been content with 
examining the tails externally, I have not cross-sectioned them), but 
I have not been able to convince myself of the presence of oblique- 
ness in the tail which did not appear to find its explanation in artificial 
pressure. I have also seen various adult newly dead cetaceans, both 
whalebone whales and toothed cetacea of different kinds. It is true 
I did not expressly examine them to observe obliqueness of the tail, 


but I cannot recall the slightest evidence of its existence. Neither. 


can anything be detected in the numerous photographs of whales that 
are before me. That obliqueness of the tail can actually be present 
appears to be proved by Ktkenthal’s figure of a cut off tail of Balen- 
optera, which shows the flukes placed obliquely in relation to the 
caudal vertebrz ; but it must probably be an exception. Even if it 
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were true that the caudal fin in cetaceans was usually obliquely set 

this would probably not hinder whales from swimming forward in a 

straight line if they so wished. That the obliquity of the tail, if it 

occurs as represented by Kukenthal, does not in any event necessarily 
carry with it the asymmetry of the skull is proved by the whalebone 
whales, whose tail is said to be oblique, but whose skull is without 
asymmetry in spite of Kukenthal’s word to the contrary. And that 
the asymmetry of the face is not dependent on obliquity of the tail is 
proved by Delphinapterus, whose tail, also according to Kukenthal’s 
interpretation, is not oblique, but whose skull is distinguished by a 
high degree of asymmetry. Should the water’s pressure work most 
powerfully on the /eft side of the head it would be difficult, in spite 
of Kukenthal’s attempt at an explanation, to understand why the 
bones on the left side of the skull are narrow while those on the right 
side are broad, or why the nasal passage is pushed over toward the 
left side, a point that Kttkenthal does not try to argue. Of Kiuken- 
thal’s explanations scarcely anything is left except the knowledge that 
it is the pressure of the water which is responsible for the asymmetry 
of the skull in the Odontoceti. Why the water presses obliquely is 

still unknown, but the reason is not likely to be anything else than a 

habit in the carriage of the head: the head presumably must be held 

a little obliquely even when the animal is swimming straight forward ; 

and the pressure must be strongest on the right side. 

*(P. 24.) On the Squalodontide see especially : 

Grateloup: Description d’un fragment de machoire fossile, d’un 
genre nouveau de reptile (Saurien), de taille gigantesque, voisin 
d’Iguanodon, trouvé dans le grés marin, a Léognan, prés Bor- 
deaux, 1840, pp. 1-8, pl. ‘Separate from Actes de l’Acad. des 
sciences, belles lettres et arts de Bordeaux, vol. 2. Squalodon. 

H. v. Meyer: Arionius servatus, ein Meersaugethier der Molasse; 
Palzontographica, vol. 6, 1856, pp. 31-43, pl. 6. Squalodon. 

Jourdan: Descr. de restes fossiles de deux grands Mammifeéres con- 
stituant le genre Rhizoprion et le genre Dinocyon; Annales des 
Sciences Naturelles, sér. 4, Zoologie, vol. 16, 1861, pp. 369-372, 
pl. 10. Rhizoprion=Squalodon. 

Van Beneden: Recherches sur les Squalodons; Mém. Acad. Roy. 
Belgique, vol. 35, 1865, pp. 1-85, pls. 1-4, with figures of the 
upper jaw of S. antuerpiensis (and of the skull of S. ehrlichi= 
Patriocetus). 

Van Beneden: Recherches sur les Squalodons, Supplément ; Mém. 
Acad. Roy. Belgique, vol. 37, 1868, pp. 1-13, pl., with figure of 
the under jaw of S. antuerpiensis. 
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Gervais: Du Squalodon et de sa comparaison avec le Zeuglodon; 
Zoologie et Paléontologie Générales, ser. 1, 1867-69, pp. 170-182. 

Fischer: Descr. d’une machoire inférieure de Squalodon Grateloupi ; 
Actes de la Soc. Linnéenne de Bordeaux, vol. 27, 1869, pp. 12-22, 
plita: 

Delfortrie: Descr. d’une nouvelle machoire inférieure de Squalodon 
Grateloupi dans le grés marin de Léognan, Gironde; Actes de la 
Soc. Linnéenne de Bordeaux, vol. 27, 1869, pp. 133-136, pl. 5. 

Leidy: Extinct Mammalian Fauna of Dakota and Nebraska; Journ. 
Acad. Nat. Sci. Philadelphia, ser. 2, vol. 7, 1869, pp. 416-424, 
pls. 28-30. Squalodon and Agorophius (under the name Squalo- 
don pygmeus). | 

Delfortrie: Un Squalodon d’espéce nouvelle dans le Miocene 
supérieur du Midi de la France; Actes de la Soc. Linnéenne de 
Bordeaux, vol. 29, 1873, pp. 257-260, pl. 7. 

Brandt: Untersuchungen iiber die fossilen und subfossilen Cetaceen 
Europa’s; Mém. Acad. Sci. St. Pétersbourg, ser. 7, vol. 20, 
No. 1, 1873. Contains a section on the Squalodonts, pp. 315-332, 
pl. 31-32. Squalodon, Neosqualodon (S. gastaldii) (and Patri- 
ocetus, S. Ehrlichi). 

Brandt: Erganzungen zu den fossilen Cetaceen Europa’s; Mém. 
Acad. Imp. Sci. St. Pétersbourg, ser. 7, vol. 21, No. 6, 1874. 
Contains a section on Squalodon (and Patriocetus), pp. 28-47, 
pls. 4, 5. 

Van Beneden et Gervais: Ostéographie des Cétacés vivants et 
fossiles, Text and Atlas, 1868-80, pp. 426-454, 519, pl. 28. 
Squalodon. 

Zittel: Ueber Squalodon Bariensis aus Niederbayern; Palzonto- 
graphica, vol. 24, 1877, pp. 233-246, pl. 35. 

Lortet: Note sur le Rhizoprion bariensis; Arch. Mus. d’hist. Nat. 
de Lyon, vol. 4, 1887, pp. 315-319, pl. 25 bis and ter. Squalodon. 

Lydekker: Cetacean skulls from Patagonia; Anales del Museo de La 
Plata, Paleontologia Argentina, II, 1893, pp. 8-10, pl. 4. Pro- 
squalodon. 

Paquier: Etude sur quelques Cétacés du Miocéne; Mém. de la Soc. 
Géol. de France, Paléontologie, vol. 4, pt. 4, Mém. No. 12, 1894, 
pp. 12-17, pl. 18. Squalodon. 

Lydekker: On the skull of a shark-toothed Dolphin from Patagonia ; 
Proceed. Zool. Soc. London, 1899, pp. 919-922, with illustra- 
tions. Prosqualodon. 
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Dal Piaz: Sopra alcuni resti di Squalodon dell’ arenaria miocenica 
di Belluno; Palaeontographia Italica, vol. 6, 1900, pp. 303-314, 
pls. 26-209. . 

Abel: Les Dauphins Longirostres du Boldérien des Environs 
d’Anvers; Mém. Mus. Roy. d’Hist. Nat. de Belgique, vol. 1, 
1901, pp. 9-10. On the dentition in Squalodon. 

Dal Piaz: Neosqualodon, nuovo genere della famiglia degli Squalo- 
dontidi ; Abhandl. der Schweizerischen palaontologischen Gesell- 
schaft, vol. 31, 1904, pp. 1-21, pl. 

Abel: Les Odontocétes du Boldérien d’Anvers; Mém. Mus. Roy. 
d'Hist. Nat. de Belaique, val: 3;°1905, pp., 25-38. On the 
dentition. 

True: Remarks on the type of the fossil Cetacean Agorophius 
pygmeus (Miller) ; Smithsonian Inst. Special Publ., No. 1694, 
1907, pp. 1-8, pl. 

True: Descr. of a mandible and vertebre of Prosqualodon, etc.; 
Smithsonian Misc. Coll., vol. 52, pt. 4, 1910, pp. 447-456, pl. 43. 

Hall: On the systematic position of the species of Squalodon and 
Zeuglodon described from Australia and New Zealand; Proc. 
Roy. Soc. Victoria, n. s., vol. 23, pt. 2, IQ1I, pp. 257-265, pl. 36. 
Parasqualodon, Metasqualodon. 

Abel: Cetaceenstudien, III. Mitteilung, Rekonstruktion des Schadels 
von Prosqualodon australe (sic) Lyd. aus dem Miozan Pata- 
goniens; Sitzungsber. k. Akad. Wissensch. Wien, mathem.- 
Harw. vol, S21; (pi. 2, 1012, pp. 57-75, pls., 1-3. 17 Lee 
account contains various guesses ; Lydekker’s figures of the type 
cannot be dispensed with in forming an opinion about the genus. 
References to several other papers will be found in H. Winge, 
Vidensk. Medd. Naturhist Foren., 1909, pp. 31-35. 

Microsqualodon Abel is said to be identical with Neosqualodon Dal 
Piaz. Abel (Odontocétes du Boldérien, 1905, pp. 35-36) established 
the genus on the basis of Tertiary remains from Acqui which Brandt 
had called Squalodon gastaldii. Ina letter to Abel, however, which 
Abel printed, Dal Piaz explains that these specimens, which he had 
had the opportunity to see, must be referred to the earlier described 
Neosqualodon. 

Parasqualodon and Metasqualodon are proposed by Hall (1911, 
I. c.) to include Tertiary Australian species that previously were 
referred to Squalodon: S. wilkinsoni M’Coy and S. harwoodu 
Sanger. The genera are supposed to be nearly related to Prosqualo- 
don, but they are known from loose teeth only and their status is still 
uncertain. 
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“(P. 28.) On the Platanistid@ see especially : 

Cuvier: Recherches sur les Ossemens fossiles, ed. 4, vol. 8, pt. 2, 
1836, pp. 88-90, 128-132, Atlas, pl. 223, with figures of skull of 
Platanista. 

Eschricht: Om Gangesdelphinen; Kgl. Danske Vidensk. Selsk. 
Skrifter, 5te R., naturv. og mathem. Afd., vol. 2, 1851, pp. 345- 
387, pls. 1-3. Platanista. Figures of exterior, skeleton, skull. 

Burmeister: Descripcion de cuatro especies de Delfinides de la costa 
Argentina en el océano Atlantico; Anales del Museo Publico de 
Buenos Aires, vol. 1, 1864-69, pp. 389-445, pl. 23, 25-28. Ponto- 
poria. Figures of exterior, skeleton, skull and other parts. 

Flower: Descr. of the skeleton of Inia geoffrensis and of the skull of 
Pontoporia blainvillii, with remarks on the systematic position of 
these animals in the order Cetacea; Trans. Zool. Soc. London, 
vol. 6, pt. 3, 1869, pp. 87-116, pls. 25-28. 

Van Beneden et Gervais: Ostéographie des Cétacés vivants et fossiles, 
Text and Atlas, 1868-80, pp. 454-482, pls. 29-33. On almost all 
the recent genera. 

Anderson: Anat. and Zool. Researches, compr. an Account of the 
two Exp. to Western Yunnan in 1868 and 1875; 1878; pp. 417- 
550, pls. 25, 26, 28-32, 34-41. Platanista. Figures of exterior, 
skeleton and soft parts. 

Burmeister: Examen critico de los Mamiferos y Reptiles fosiles 
denominados por D. Augusto Bravard; Anales del Museo 
Nacional de Buenos Aires, vol. 3, 1883-91, pp. 138-144, pl. 2, 
figs. 12A-C. Pontistes. Figures of an imperfect skull. 

Burmeister: Adiciones al examen critico, etc.; Anales del Museo 
Nacional del Buenos Aires, vol. 3, 1883-91, pp. 451-460, pl. 8. 
Saurodelphis. Figures of skull. 

Abel: Les Dauphins Longirostres du Boldérien des Environs 
d’Anvers; Mém. Mus. Roy. d’Hist. Nat. de Belgique, vol. 1, 
IQOI, pp. I-95, pls. 1-10. Contains a section dealing with the 
Platanistide both living and extinct, and on several plates gives 
figures of their skulls, mostly copied from other papers. 

Abel: Cetaceenstudien, II, Der Schadel von Saurodelphis argentinus 
aus dem Pliozan Argentiniens ; Sitzungsber. k. Akad. Wissensch. 
Wien, mathem.-naturw. K1., vol. 118, pt. I, 1909, pp. 255-272, 
pl. I, and text figures. Tries to prove that Burmeister’s figures 
of the skull of Saurodelphis argentinus are to a notable degree 
incorrect. Burmeister is said to have put together parts of two 
different genera that should bear the names Saurodelphis and 
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Pontoplanodes. At present the problem cannot be said to be 
solved; but there appears to be no good reason to doubt the 
correctness of Burmeister’s determination. In the present paper 
his presentation of the subject is followed. A piece of the beak 
of Saurodelphis with the 8-shaped alveoli is in the Copenhagen 
museum. 

Gerrit S. Miller: A new River-Dolphin from China; Smithsonian 
Misc. Coll., vol. 68, No. 9, 1918, pp. 1-12, pls. 1-13. Lipotes. 

Ischyrorhynchus was based by Ameghino (Caracteres diagnosticos 
de cincuenta especies nuevas de Mamiferos fosiles argentinos ; Revista 
Argentina de Historia Natural, vol. 1, 1891, pp. 163-165, with illus- 
trations) on the anterior part of a lower jaw from the “ oligoceno 
inferior del Parana.” The branches of the jaw, which are rather 
heavy, are grown together in a long symphysis menti; the rows of 
teeth are further apart than in Saurodephis (Saurocetes), with which 
Ameghino associates the genus, and the roots in cross-section are 
almost what might be called ovate, not 8-shaped; the crowns are 
known only imperfectly. It is not possible to decide where the genus 
belongs. 

Pontivaga was also based by Ameghino (I. c., pp. 165-166, with 
illustration) on the anterior part of a lower jaw, from the “ oligoceno 
superior’ at Parana. The branches of the jaw are slender and are 
grown together in a long symphysis. Each of them contains a long 
row of small teeth, to judge by the alveoli. Ameghino places the 
genus in the Platanistide, in contrast with the Saurocetide, whether 
rightly or not cannot be said. 

A genus Proinia is established by True (A new genus of fossil 
Cetaceans from Santa Cruz Teftritory, Patagonia, etc.; Smithsonian 
Misc. Coll., vol. 52, pp. 441-447, pl. 43, 1910), who regards it as a near 
relative of Inia. Perhaps True is right; but the material on which 
the genus is based, a few fragments of a braincase and a cervical 
vertebra all distorted by pressure, is so scanty that an error is very 
possible. 

Hesperocetus is established by True (A fossil toothed Cetacean 
from California, etc.; Smithsonian Misc. Coll., vol. 60, No. 11, 1912, 
pp. 1-7, pls. 1-2) on the strength of the anterior part of a long, nar- 
row, lower jaw with long symphysis, with rows of rather strong, 
conical, slightly hooked teeth with wrinkled enamel. The teeth are 
placed rather wide apart and are separated by shallow depressions in 
the margin of the jaw into which the tips of the upper teeth pre- 
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sumably fitted. True refers it provisionally to the family Inude 
(=Platanistide), perhaps rightly ; there are other possibilities. 

* (Pp. 26 and 31.) True (A Review of the Family Delphinide ; 
Bull. U. S. Nat. Mus., No. 36, 1889, p. 10) believes he has observed a 
peculiarity in the relationships of the pterygoid that should distinguish 
Delphinapterus and Monodon from all other Delphinids and recall 
the Platanistids: “ that in the narwhal and white whale the pterygoid 
bones, instead of merely forming the walls of the posterior nares, 
extend backward in the form of broad plates across the optic canal 
and articulate with the squamosals.” But the case is different. We 
have to do with the bones which lie in the outer wall of the air-sac 
behind the palate. As may be seen in young or youngish skulls of 
Delphinapterus and Monodon, the pterygoid shares in the formation 
of the outer wall of the air-sac at the front only, in contrast with the 
condition in Pontistes, Pontoporia and Platanista in which it, recall- 
ing the Balzenids and Physeterids, forms most of the outer wall (in 
Inia the outer wall appears to be mostly membranaceous). As in 
other Delphinids the palatine, frontal, ala magna, and squamosal all 
share in bounding the outer side of the air-sac, each contributing its 
section (special ossifications may also be present). In the Delphinids 
under discussion the outer side of the air-sac is merely ossified more 
extensively than elsewhere, a difference, however, which is one of 
degree only. 

“ (P. 35.) As reasons for believing that Neomeris and Phocena 
among recent Odontoceti are the ones which stand nearest to Zeu- 
glodon and Squalodon Abel (Dauphins Longirostres, 1901, p. 36) 
mentions the following: (1) that they still have traces of “ l’ancienne 
dentition hétérodonte,” (2) that teeth are still found (or more cor- 
rectly may be found) in the intermaxillary, and that the intermaxillary 
extends further forward than the maxillary, (3) that they still have 
traces of “larmure dermique,” (4) that the nostrils are not pushed 
very far backward, and that therefore the parietal still extends up 
back of the frontal. Against this view there are the following objec- 
tions: (1) The form of the teeth in the two recent genera is not 
primitive ; fan-like broadened crown and single root is not the form 
of tooth that is found in the more primitive cetaceans of any kind. 
Conical crown and a trace of double root, in most of the teeth, is the 
transitional form between the tooth structure of the more primitive 
and the less primitive cetaceans. Even the anterior teeth in the jaws 
of Phocena may have fan-shaped crowns, where in the most primitive 
whales they are unicuspid and conical. (2) Teeth in the inter- 
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maxillary, and a slightly projecting intermaxillary, may also be found 

in Steno, Delphinus, and several other of the recent Delphinide. 

(3) There is no evidence that cetaceans are descended from mammals 

with bony armor ; the so-called dermal bones that were found on rare 

occasions with remains of Zeuglodon and Delphinopsis are too doubt- 
ful to prove anything; in the great majority of instances no dermal 
armor has been found with bones of Zeuglodon and other Arche@oceti. 

The “ dermal armor,” that is, the small spots of more or less tubercu- 

late, mosaic-like skin, in Neomeris and Phocena is assuredly a new 

development. (See pp. 56-58.) (4) It cannot be correctly said that 
the nostrils in Phocena and Neomeris lie relatively far forward. It 
appears so merely because the anterior part of the face is somewhat 
shortened and the braincase is unusually large. In reality the nostrils 
lie, with respect to the orbits and other surrounding parts, in the same 
position as in most Delphinids. Neither can it be said that the 
parietals are excluded from the upper side of the braincase to a less 
degree than usual. As may be seen in the young skulls the parietals in 

Phocena are widely separated by. the large interposed interparietal 

quite as usual in other Delphinids. 

* (P. 35.) On the Delphinide see especially : 

Cuvier: Recherches sur les Ossemens fossiles, ed. 4, vol. 8, pt. 2. 
1836, pp. 75-170, Atlas, pls. 222-224, with figures of skull and 
some other skeletal parts, of most of the recent genera. 

Schlegel: Beitrage zur Charakteristik der Cetaceen; Abhandlungen 
aus dem Gebiete der Zoologie und vergl. Anatomie, Heft. 1, 1841, 
pp. 1-44, pls. 1-6. Contains among other things a synopsis of the 
Delphinids, with figures of skulls of Steno, Prodelphinus, Del- 
phinus, Lagenorhynchus, all under the name Delphinus. 

J. E. Gray: The Zoology of the Voyage of H. M. S. Erebus and 
Terror, pts. 3-5, Mammalia, On the Cetaceous Animals, 1846, 
pp. 13-53, pls. 1-30. Most of the plates give figures of skulls 
of Delphinids: Delphinapterus (“ Beluga”), “ Feresa”’ (Orca 
intermedia), Orca, Lagenorhynchus, Tursiops (under the name 
Delphinus), Prodelphinus (under the name Delphinus), Delphi- 
nus, Steno. 

Burmeister: Descripcion de cuatro especies de Delfinides de la costa 
Argentina en el océano Atlantico; Anales del Museo Publico de 
Buenos Aires, vol. 1, 1864-69, pp. 367-388, pls. 21-24. Pseudorca 
(under the name Globicephalus), Orca, Phocena. Figures of 
exterior, skulls and other parts. 
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Owen: On some Indian Cetacea; Transact. Zool. Soc. London, vol. 
6, pt. 1, 1866, pp. 17-47, pls. 3-14. Deals partly with the Del- 
phinids. Skulls are figured of “ Sotalia,’ Lagenorhynchus, Del- 
phinus, Prodelphinus (ali called Delphinus), Orcella (called 
Phocena). 

J. E. Gray: Synopsis of the species of Whales and Dolphins in the 
Collection of the British Museum, 1868, pp. 1-10, pls. 1-30. The 
plates are the same as in the previously mentioned work by Gray. 

Van Beneden et Gervais: Ostéographie des Cétacés vivants et fossiles, 
Text and Atlas, 1868-80, pp. 482-512, 521-605, pls. 34-60, 63, 64. 
All recent genera and many fossil, among them Champsodelplus, 
Schizodelphis, Eurhinodelphis. 

Eschricht: Ni Tavler til Oplysning af Hvaldyrenes Bygning, med 
Forklaring af Reinhardt; Kgl. Danske Vidensk. Selsk. Skrifter, 
5te R., naturv. mathem. Afd., vol. 9, I, 1869. On plate 8 are 
found figures of skull and teeth of Delphinapterus. 

Flower: Descr. of the skeleton of the Chinese White Dolphin, Del- 
phinus sinensis ; Transact. Zool. Soc. London, vol. 7, pt. 2, 1870 
(72), pp. 151-160, pls. 17, 18. Prodelphinus (“Sotalia’’). 

Flower: On Risso’s Dolphin, Grampus griseus; Transact. Zool. Soc. 
London, vol. 8, pt. 1, 1872, pp. 1-21, pls. 1-2. Figures of exterior 
and skeleton. 

Brandt: Untersuchungen tiber die fossilen und subfossilen Cetaceen 
Europa’s; Mém. Acad. Imp. Sci. St. Pétersbourg, ser. 7, vol. 20, 
No. 1, 1873. Contains a section on the Delphinids, pp. 226-290, 
pls. 24-30, among them Schizodelphis and Champsodelphis. 

Brandt: Erganzugen zu den fossilen Cetaceen Europa’s ; Mém. Acad. 
Imp. Sci. St. Pétersbourg, ser..7, vol. 21, 1874, pp. 13-28, pls. 
2-4. Champsodelphis among others. 

Murie: On the organization of the Caaing Whale, Globiocephalus 
melas; Trans. Zool. Soc. London, vol. 8, pt. 4, 1873, pp. 235-301, 
pls. 30-38. Exterior and anatomy. 

Van Beneden: Mémoire sur un Dauphin nouveau de la Baie de Rio 
de Janeiro désigné sous le nom de Sotalia brasiliensis; Mém. 
Acad. Roy. Belgique, vol. 41, 1874, pp. 1-44, pls. 1, 2, with 
figures of exterior, skeleton, skull. Prodelphinus. 

J. E. Gray: Feresa attenuata; Journal des Museum Godeffroy, 
vol. 8, 1875, p. 1, pl. 6, with figures of skull. 

Anderson: Anat. and Zool. Researches, compr. an Account of the 
two Exp. to Western Yunnan in 1868 and 1875; 1878; pp. 358- 
416, pls. 25, 25-A, 27-30, 33-38, 42, 43. Orcella. -Figures of 
exterior, skeleton and soft parts. 
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Van Beneden: Mémoire sur les Orques observés dans les mers 
d'Europe; Mém. Acad. Roy. Belgique, vol. 43, 1879, pp. 1-33, 
pls. 1-4, with figures of exterior, skeleton, skulls. Orca. 

Flower: On the characters and divisions of the family Delphinide ; 
Proceed. Zool. Soc. London, 1883, pp. 466-513, with figures in 
the text representing the posterior part of the bony palate in 
several of the genera. One of the most important papers in 
elucidating the relationship among the recent Delphinids. 

Lutken: Kritiske Studier over nogle Tandhvaler af Slegterne Tur- 
siops, Orca og Lagenorhynchus; Kgl. Dansk Vidensk. Selsk. 
Skrifter, 6te R., naturv. mathem. Afd., vols. 4, 6, 1887, pp. 337- 
397, pls. 1, 2, also text figures: exterior, skull, other skeletal 
parts. 

Lutken: Spolia Atlantica, Bidrag til Kundskab om de tre pelagiske 
Tandhval-Slegter Steno, Delphinus og Prodelphinus; Kgl. 
Danske Vidensk. Selsk. Skrifter, 6te R., naturv. mathem. Afd., 
vol. 5, 1, 1889, pp. 1-61, plate with a figure of the exterior and 
skeleton of Steno; also figures in the text: exterior, skulls, other 
skeletal parts. 

True: A Review of the Family Delphinide; Bull. U. S. Nat. Mus., 
No. 36, 1889, pp. 1-191, pls. 1-47, with figures of exterior and 
skulls. In the conception of genera and their mutual relation- 
ships agrees closely with Flower’s conclusions. 

Lydekker: Cetacean skulls from Patagonia; Anales del Museo de 
La Plata, Paleontologia Argentina, vol. 2, 1893, pp. 10-12, pl. 5. 
Argyrocetus. 

Guldberg: On the development and structure of the Whale, pt. 1, on 
the development of the Dolphin; Bergens Museums Skrifter, 
vol. 5, 1894, pp. 1-70, pls. 1-7. Lagenorhynchus, Phocena, Orca. 

Longhi: Sopra i resti di un cranio di Champsodelphis fossile scoperto 
nella molassa miocenica del Bellunese ; Atti della Societa Veneto- 
Trentina di Scienze Naturali, ser. 2, vol. 3, fasc. 2, 1898, pp. 1-60 
in the separate, pls. 1-3. 

Abel: Untersuchungen tber die fossilen Platanistiden des Wiener 
Beckens ; Denkschr. d. k. Akad. Wissensch. Wien, math.-naturw. 
Cl., vol. 68, 1899, pp. 839-874, pls. 1-4, with figures of skulls. 
Cyrtodelphis and Acrodelphis=Schizodelphis and Champso- 
delphis. 

Abel: Les Dauphins Longirostres du Boldérien (Miocéne supérieur ) 
des Environs d’Anvers; Mém. Mus. Roy. d’Hist. Nat. de 
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Belgique, vol. I, 1901, pp. 1-95, pls. 1-10, with figures of skulls. 
Cyrtodelphis (=Schizodelphis), Eurhinodelphis. 

Dal Piaz: Sugli avanzi di Cyrtodelphis sulcatus dell’ arenaria di 
Belluno; Palaeontographia Italica, vol. 9, 1903, pp. 187-220, 
pls. 28-31, with figures of skulls and teeth. Schizodelphis. 

Abel: Eine Stammtype der Delphiniden aus dem Miocan der Hal- 
binsel Taman; Jahrbuch der k. k. geol. Reichsanstalt, vol. 55, 
pt. 2, 1905, pp. 375-392, with text figures. Paleophocena. 

Abel: Les Odontocétes du Boldérien d’Anvers; Mém. Mus. Roy. 
d’Hist. Nat. de Belgique, vol. 3, 1905, pp. 1-155, with text figures. 
Includes a section on the Delphinids: Eurhinodelphis, Cyrtodel- 
phis (=Schizodelphis), Acrodelphis (=Champsodelplis), Pro- 
tophocena, Pithanodelphis. 

C. v. Papp: Heterodelphis leiodontus, nova forma aus den miocenen 
Schichten des Comitates Sopron in Ungarn; Mitteilungen aus 
dem Jahrbuche der k. ungarischen geol. Anstalt, vol. 14, pt. 2, 
1905, pp. 25-61, pls, 5, 6, also text figures. Skeleton. 

Abel: Cetaceenstudien, I, Das Skelett von Eurhinodelphis coche- 
teuxi aus dem Obermiozan von Antwerpen ; Sitzungsber. k. Akad. 
Wissensch. Wien, mathem.-naturw. Kl., vol. 118, pt. I, 1909, 
pp- 241-253, pl. 1, with a figure of the skeleton, partly conjectural. 

True: Observations on living White Whales, Delphinapterus leucas, 
with a note on the dentition of Delphinapterus and Stenodelphis ; 
Smithsonian Misc. Coll., vol. 52, pt. 3, No. 1864, 1909, pp. 325- 
330, pl. 23, with a figure of the exterior. Discusses among other 
things the projections on the tooth crowns of Delphinapterus. 

Lonnberg: Remarks on the dentition of Delphinapterus leucas ; Arkiv 
for Zoologi, vol. 7, No. 2, 1910, pp. 1-18, with illustrations. 
Taken up in part also in the paper Om Hvalarnes Harstamming ; 
K. Svenska Vetenskapsakademiens Arsbok for Ar 1910, pp. 219- 
259, with illustrations. 

Roy C. Andrews: A new Porpoise from Japan; Bull. Amer. Mus. 
Nat. Hist., vol. 30, 1911, pp. 31-51, pls. 1, 2, also numerous 
figures in the text. Phocenoides. Exterior and skeleton. 

Bassani e Misuri: Sopra un Delfinorinco del calcare miocenico di 
Lecce (Ziphiodelphis Abeli Dal Piaz) ; Atti della R. Accademia 
dei Lincei, Anno 309, 1912, ser. 5, Memorie della Classe di 
Scienze Fisiche, etc., vol. 9, fasc. 2, pp. 25-38, pl. 1, with figures 
of skull. 

True: Descr. of a new fossil Porpoise of the genus Delphinodon 
from the miocene formation of Maryland; Journ. Acad. Nat. 
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Sci. Philadelphia, ser. 2, vol. 15, 1912, pp. 165-194, pls. 17-26, 
with figures of skull, parts of the rest of the skeleton, teeth. 
Lull: Fossil Dolphin from California; American Journal of Science, 
ser. 4, vol. 37, 1914, pp. 209-220, pl. 8, also figures in the text. 

“ Delphinavus.” 

Delphinopsis (see note 8) is placed by Abel (Jahrb. k. k. geol.. 
Reichanst., vol. 55, pt. 2, 1905, pp. 384, 387, in the “Subfamily 
Phocenine ”’ because it has “‘ dermal armature.’ The remains are so 
imperfect and so uncertain that it is impossible to say where it be- 
longs ; not even the family can be determined from the specimen ; the 
reference to Phocenine@ is pure guesswork. 

Rhabdosteus was described in 1867 by Cope, who in 1890 (Amer. 
Nat., vol. 24, p. 607) gave figures of the specimens on which the 
genus was based, some remnants of a “ beak,” from a Tertiary North 
American deposit. These remains Cope reconstructed in a somewhat 
arbitrary manner. True (Remarks on the fossil Cetacean Rhab- 
dosteus latiradix Cope; Proc. Acad. Nat. Sci., Philadelphia, vol. 60, 
1908, pp. 24-29, pl. 6, and text figures), who has had the specimens in 
question under revision, together with some others more or less 
similar, says that Cope has scarcely put them together right. The 
specimens may recall Eurhinodelphis and its relatives ; but the remains 
are altogether too incomplete and uncertain for anything to be decided. 

Lophocetus, established by Cope. in 1867, best known from East- 
man’s description (Types of fossil Cetaceans in the Museum of Com- 
parative Zoology ; Bull. Mus. Comp. Zool., vol. 51, 1907, pp. 79-94, 
pls. 1-4), Tertiary, North American, is most often placed in the 
Platanistide. Brandt, however, counts it as a Delphinid (1873, l. c., 
p. 288), most probably belonging to the “ Abtheilung der Phoczenen,” 
perhaps to the genus Delphinapterus. In this determination he has 
been followed by a few other authors. The most important basis of 
the genus is a very imperfect skull, without teeth, with alveoli only, 
so obscure that nothing positive can be said about it. According to 
what can be seen of the form of the temporal fossa the genus appears 
to agree best with the Delphinids. On the other hand it does not 
seem possible to demonstrate anything that would especially recall 
the Platanistids. 

Iniopsis was established by Lydekker (Proc. Zool. Soc. London, 
1892, pp. 562-564, pls. 37-38) principally on an imperfect and obscure 
braincase from a Tertiary deposit in the Caucasus. Lydekker places 
it in the Platanistide and finds similarities with Pontistes, S tenodel- 
phis (=Pontoporia), Inia, etc. It appears, however, to be of another 
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type, very near the most usual Delphinid-type, differing from the 
Platanistide especially in the roofed over temporal fossa. Its more 
exact position among the Delphinids cannot yet be determined. 

Cyrtodelphis is only a new name for Schizodelphis given by Abel 
in 1899 (/. c.) to include a series of species which previously were 
most often referred to Schizodelphis, among them the type of the 
genus, S. sulcatus Gervais. Eastman (Bull. Mus. Comp. Zool., vol. 
51, 1607, pp. 83-84) has already protested against this superfluous 
new name as well as against the following. 

Acrodelphis is likewise essentially a mere new name, a synonym of 
Champsodelphis. It was given by Abel in 1899 (J. c.). At first 
Acrodelphis was to include the type of Champsodelphis, Ch. macro- 
genius (Laurillard) Gervais or macrognathus Brandt. Later, in 1905, 
Abel excluded the type of Champsodelphis from the genus, with 
doubtful right; but most of the species which he now includes in 
Acrodelphis were earlier called Champsodelphis. 

Paleophocena was based by Abel (1905, Jahrb. k. k. geol. Reich- 
sanst., vol. 55, J. c.) on an imperfect piece of a braincase and a few 
fragments of the rest of the skeleton from a Tertiary deposit on the 
coast of Crimea. Abel considers it proved that this is a near relative 
of Phocena. Possibly it will sometime turn out that he is right; but 
for the present there is no means of deciding the question about 
nearest relationship. The known piece of skull shows only such 


general features that nothing exact can be said except that it comes © 


from a Delphinid. Only in the form of the teeth have Phocena and 
its relative Neomeris a peculiarity which distinguishes them from 
other quite ordinarily formed Delphinids ; but the teeth in Paleopho- 
cena are not known. 

Protophocena 1s also established by Abel (Odontocétes du Bol- 
dérien, 1905, pp. 139-141, with illustrations), on the anterior, very 
imperfect part of a skull, without teeth, from the Tertiary deposits 
at Antwerp. Abel refers it to the “ Phocenine.” There is actually 
nothing whatever, apart from the small size, that could lead one to 
think of Phocena; on the contrary, the strong cushion-shaped swell- 
ing and the widening out which the intermaxillary shows in front of 
the nasal aperture suggests rather Lagenorhynchus or “ Grampus.” 
For the present the question about nearest relationship cannot be 
settled. 

Pithanodelphis is established by Abel (Odontocétes du Boldérien, 
1905, pp. 142-145, with illustrations) on the basis of Phocenopsis 
cornutus du Bus from Tertiary strata at Antwerp. Abel refers it to 
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the “ Delphinine.” That which is known of it is an imperfect piece 
of a braincase and a few other parts. The characters, so far as they 
go, agree well with the ordinary dolphin type; the feature which 
especially distinguishes it is that the maxillary posteriorly is bowed 
inward unusually strongly behind the nasal. In this respect, how- 
ever, dolphins show great variation. The more exact position of the 
genus cannot be determined. 

Phocenoides is established by Roy Andrews (1911, /. c.) to include 
two recent species, one a new species, Ph. truci from Japan, the other 
a species which True had called Phocena dalli, likewise from the 
northern part of the Pacific Ocean. The deviations from typical 
Phocena are very small; perhaps the most noticeable is that the teeth 
are smaller, with the fan-like widening of the crown less pronounced. 
There can scarcely be sufficient ground for generic separation. 

Xiphiodelphis (“ Ziphiodelphis”) (see especially Bassani e Misuri 
and Dal Piaz, 1912, |. c.) is established on fragments of skulls from 
Tertiary Italian deposits. There can be no douht that it is a near 
relative of Schizodelphis, etc., but its more exact position is not yet 
clear. 

Delphinavus is established by Lull (1914, J. c.) on an imperfect 
and compressed, indistinct skeleton from a no doubt Miocene deposit 
in California. The genus is supposed to stand very near to Delphinus 
in the narrow sense. The form of the palate, however, the only 
character that distinguishes Delphinus from nearly related Delphinids, 
does not seem to have been ascertained. One of the most important 
peculiarities is that the atlas and axis are mutually free. According 
to what is known it is not possible to clear up the relationship of the 
genus to other Delphinids; but it ought to be especially compared 
with Heterodelplus. 

* (P. 38.) It is Flower who has especially emphasized the differ- 
ence between Delphinids and Physeterids with regard to the relation- 
ship of the hindmost ribs to the vertebree. It is likewise he, in his 
paper on Inia (Trans. Zool. Soc. London, vol. 6, 1869, pp. 98-100) 
and elsewhere, who has pointed out the intermediate position of the 
Platanistids. The question about the interpretation of the transverse 
processes, etc., had previously been discussed, among others by Esch- 
richt in his paper on Platanista (1851, pp. 369-370). Later it has 
been extensively dealt with by Gerstaecker (Das Skelet des Doglings, 
Hyperoodon rostratus, etc., 1887) and it is also taken up by Abel 
(Sitzungsber k. Akad. Wissensch. Wien, math.-naturwiss. K1., vol. 


118, pt. I, 1909, pp. 247-249). 
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*(P. 43.) On the Physeteride see especially : 

Cuvier: Recherches sur les Ossemens fossiles, ed. 4, vol. 8, pt. 2, 
1836, pp. 117-247, Atlas, pls. 225, 228, with figures of skulls of 
Physeter and Hyperoodon and parts of fossil skulls of Meso- 
plodon, Chonoxiphius and Xiphius (all under the name 
“ Ziphius”’ ). 

Eschricht: Under-ggelser over Hvaldyrene, 4de Afhandl., Om 
Nebhvalen; Kgl. Danske Vidensk. Selsk. natury. mathem. 
Afhandl. 11te Del, 1845, pp. 321-378, pls. 5-8, with figures, 
mostly of soft parts. Hyperoodon. On the dentition in the 
embryo and other things. 

Owen: On some Indian Cetacea; Transact. Zool. Soc. London, vol. 
6, pt. 1, 1866,) pp. 17-47, pls. 3-14. Contains a section on 
“Cogia”’ under the name Physeter (Euphysetes). Exterior, 
skeleton and skull are figured. 

Fischer: Mémoire sur les Cétacés du genre Ziphius; Nouvelles 
Archives du Muséum d’Hist. Nat. de Paris, vol. 3, 1867, pp. 41- 
79, pl. 4, with figures of skulls of Xiphius cavirostris. 

Van Beneden et Gervais: Ostéographie des Cétacés vivants et fossiles, 
Text and Atlas, 1868-80, pp. 303-324, 514-518, pls. 18-27 bis, 
61-63. All the recent genera and most of the fossils, among 
them Xiphirostrum, Chonoxiphius, Hoplocetus. 

Burmeister: Descripcion detallada del Epiodon australe (sic) ; Anales 
del Museo Pnblico de Buenos Aires, entrega quinta, 1868, pp. 
312-366, pls. 15-20. Xiphius. Figures of exterior, skeleton, 
skull, and other parts. 

Eschricht: Ni Tavler til Oplysning af Hvaldyrenes Bygning. med 
Forklaring af Reinhardt ; Kgl. Danske Vidensk. Selsk. Skrifter, 
ste R., naturv. mathem. Afd., vol. 9, 1, 1869. On plates 6 and 
7 are found figures of the skull of adult Hyperoodon and of the 
exterior and skeleton of the fetus. 

Flower: On the osteology of the Cachalot or Sperm-whale ( Physeter 
macrocephalus) ; Trans. Zool. Soc. London, vol. 6, 1869, pp. 
309-372, pls. 55-61. 

Owen: Monogr. of the British fossil Cetacea of the Red Crag; 
Paleontogr. Society, vol. for 1869, 1870, pp. I-40, pls. 1-5, and 
with figures in the text. Mostly on the skull and “beak” of 
“ Ziphius” (=Xiphius, Chonoxiphius, Mesoplodon, “ Ber- 
ardius”’). 

Flower: On the recent Ziphioid Whales, with a descr. of the Skele- 
ton of Berardius arnouxi; Trans. Zool. Soc. London, vol. 8, pt. 


3, 1872, pp. 203-234, pls. 27-29. 
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Turner: On the occurrence of Ziphius cavirostris in the Shetland 
Seas and a comparison of its skull with that of Sowerby’s Whale, 
Mesoplodon sowerby1; Trans. Roy. Soc. Edinburgh, vol. 26, 1872, 
pp. 759-780, pls. 20, 30, with figures of skulls. 

Brandt: Untersuchungen tber die fossilen und subfossilen Cetaceen 
Europa’s ; Mem. Acad. Imp. Sci. St. Pétersbourg, ser. 7, vol. 20, 
No. 1, 1873. A section, pp. 204-226, gives a synopsis of the 
then-known fossil Physeterids. 

Flower: A further contrib. to the knowledge of the existing Ziphioid 
Whales, genus Mesoplodon; Trans. Zool. Soc. London, vol. to, 
pt. 9, No. 2, 1878, pp. 415-437, pls. 71-73, with figures of skulls 
and skeleton. 

Turner: Report on the bones of Cetacea collected during the voyage 
of H. M. S. Challenger in the years 1873-1876; Report on the 
Scientific Results of the voyage of H. M. S. Challenger, Zoology, 
vol. 1, pt. 4, 1880, pp. 1-45, pls. 1, 2. Mostly on Mesoplodon. 
Figures of skulls and other parts. 

De Sanctis: Monografia zootomico-zoologica sul Capidoglio arenato 
a Porto S. Giorgio; Atti della R. Accademia dei Lincei, Mem. 
Cl. se. fisiche, ser. 3, vol. 9, 1881, pp. 160-242, pls. 1-7. Physeter. 
Exterior and viscera. 

Capellini: Resti fossili di Dioplodon e Mesoplodon; Memorie della 
R. Accademia delle Scienze dell’ Instituto di Bologna, ser. 4, 
vol. 6, 1885, pp. 291-306, pl. 1, with figures of “ beak ”’ and other 
parts. Mesoplodon. 

Capellini: Del Ziphioide fossile (Choneziphius planirostris) scoperto 
nelle sabbie plioceniche di Fangonero presso Siena; Atti della 
R. Accademia dei Lincei, Mem. Cl. sc. fisiche, ser. 4, vol. 1, 1885, 
pp. 18-29, pl. 1, with figures of the skull. Chonoxiphius. 

Malm: Om Sowerby’s hval ; Ofversigt af kgl. Svenska Vetensk.-Akad. 
Forhandlingar, 1885, No. 5, pp. 121-153, pl. 9, with figures of 
the skull and other parts. Mesoplodon. 

Gerstaecker: Das Skelet des Doglings, Hyperoodon rostratus, ein 
Beitrag zur Osteologie der Cetaceen und zur vergleichenden 
Morphologie der Wirbelsaule, 1887, pp. 1-175, pl. 1, with figures 
of the vertebre. 

Pouchet et Beauregard: Recherches sur le Cachalot; Nouvelles 
Archives du Muséum d’Hist. Nat. de Paris, ser. 3, Mémoires, 
vol. 1, 1889, pp. 1-96, pls. 1-8, with figures of the exterior, 
skeletal parts, teeth and their development. Physeter. Suite, 
Mém., vol. 4, 1892, pp. I-90, pls. I-12, with figures of the 
exterior, viscera, etc. 
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Moreno: Lijeros apuntes sobre dos géneros de Cetaceos fosiles de la 
Republica Argentina; Revista del Museo de La Plata, vol. 3, 
1892, pp. 13-20, in the separate, pls. 10, 11. Mesocetus=Hypo- 
cetus, Notocetus=Argyrodelphis. 

Forbes: Observ. on the development of the rostrum in the Cetacean 
genus Mesoplodon, with remarks on some of the species; Pro- 
ceed. Zool. Soc. London, 1893, pp. 216-236, pls. 12-15. 

Lydekker: Cetacean skulls from Patagonia; Anales del Museo de 
La Plata, Paleontologia Argentina, vol. 2, 1893, pp. 4-8, 12-13, 
pls. 2, 3, 6. Physodon (=Hoplocetus), Hypocetus, Argyro- 
delphis. 

Moreno: Nota Sobre los restos de Hyperoodontes conservados en el 
Museo de La Plata; Anales del Museo de La Plata, Seccion 
Zoologica, vol. 3, 1895, pp. 1-8, pls. 1, 2. Hyperoodon. Figures 
of entire skeletons and of skulls. 

Benham: On the anatomy of Cogia breviceps; Proc. Zool. Soc. 
London, 1got, vol. 2, pp. 107-134, pls. 8-11. See also, on the 
larynx, Proc. Zool. Soc.. London, ‘1901, vol: 1, pp. 276-308, 
pls. 25-28. 

Benham: Notes on the osteology of the Short-nosed Sperm-Whale ; 
Proc. Zool. Soc. London, 1902, vol. 1, pp. 54-62, pls. 2-4. 
“ Cogia.” : 

Grieg: Bidrag til kjendskab om Mesoplodon bidens; Bergens 
Museums Aarbog, 1904, No. 3, with figures in the text. Exterior, 
skull and various skeletal parts. 

Abel: Die phylogenetische Entwicklung des Cetaceengebisses und 
die systematische Stellung der Physeteriden; Verhandl. d. 
Deutsch. Zool. Gesellschaft, 1905, pp. 84-96. 

' Abel: Les Odontocétes du Boldérien (Miocene supérieur) d’Anvers ; 

Mém. Mus. Roy. :d’Hist. Nat. de Belgique, vol. 3, 1905, pp. 1-155, 
with figures in the text. Deals largely with the Physeterids, 
especially with Scaldicetus (=Hoplocetus), Thalassocetus, Phy- 
seterula, Prophyseter, “ Placoziphius,’ “ Paleoziphius,’ Ceto- 
rhynchus, “ Mioziphius” (=Xiphirostrum), “ Choneziphius,” 
Mesoplodon. 

Danois: Recherches sur l’anatomie de la tete de Kogia breviceps 
Blainv. ; Archives de Zoologie expérimentale et générale, ser. 5, 
vol. 6, I910, pp. 149-174, pls. 5-8, and with text figures. 

True: Descr. of a skull and some vertebre of the fossil Cetacean 
Diochoticus Vanbenedeni from Santa Cruz, Patagonia; Bull. 
Amer. Mus. Nat. Hist., vol. 28, 1910, pp. 19-32, pls. 1-5. Argyro- 
delphis. 
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True: An account of the Beaked Whales of the family Ziphiide in 
the Collection of the United States National Museum, with re- 
marks on some specimens in other American Museums; Bull. 
U.S. Nat. Mus., No. 73, 1910, pp. 1-89, pls. 1-42. Mesoplodon, 
“Ziphius,’ “ Berardius,’ Hyperoodon. Figures of skulls and 
skeletal parts. | 

Danois: Recherches sur les viscéres et le squelette de Kogia brevi- 
ceps Blainv. avec un résumé de l’histoire de ce Cétacé; Arch. 
Zool. expér. et génér., ser. 5, vol. 6, 1911, pp. 465-489, pls. 23, 24. 

[ Schulte: The skull of Kogia breviceps Blainv.; Bull. Amer. Mus. 
Nat. Hist., vol. 37, pp. 361-404, pls. 35-43. June 28, 1917.] 

[Schulte and Smith: The external characters, skeletal muscles, and 
peripheral nerves of Kogia breviceps (Blainville) ; Bull. Amer. 
Mus. Nat. Hist., vol. 38, pp. 7-72, figs. 1-21. February 23, 1918. ] 

[ Kernan and Schulte: Memoranda upon the anatomy of the respira- 
tory tract, foregut, and thoracic viscera of a foetal Kogia 
breviceps; Bull. Amer. Mus. Nat. Hist., vol. 38, pp. 231-267, 
figs. 1-16. April 18, 1918. ] 

[ Kernan: The skull of Ziphius cavirostris; Bull. Amer. Mus. Nat. 
Hist., vol. 38, pp. 349-394, pls. 20-32. August 1, 1918.] 

Cetorhynchus was established by Gervais on remains from Tertiary 

strata in southern France. The most important fragment was the 
anterior portion of an under jaw (figured in Ostéographie des Cétacés, 
pl. 57, fig. 12). The genus is discussed by Abel (Odontocétes du 
Bolderien, 1905, pp. 94-98), who refers to it a piece of a lower jaw 
from the Tertiary deposits at Antwerp. The mandible has a long 
symphysis menti and a long row of close-placed alveoli for rather 
large teeth. It is a peculiar fact that the alveoli are not completely 
separated from each other. Only low transverse ridges separate the 
teeth at their bases ; otherwise the teeth lay in a common groove. Abel 
thinks that he sees in these conditions a beginning to the peculiarities 
of the “ Ziphius” group. Perhaps he is right, but there are still 
other possibilities. 

Anoplonassa probably belongs to the group Xiphii, quite likely as 

a near relative of Xiphirostrum. It was described by Cope (Proc. 

Amer. Philos. Soc., vol. 11, 1871, pp. 188-190, pl. 5, fig. 5) on the 

basis of the anterior part of the mandible from Tertiary deposits at 

Savannah, Georgia; but it is best known from a paper by True 

(Observations on the Type specimen of the fossil Cetacean Anoplo- 

nassa forcipata Cope; Bull. Mus. Comp. Zool., vol. 51, 1907, pp. 97- 

106, pls. 1-3). The fragment in question shows the mandibular rami 
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grown together in a very long symphysis menti. They are staff- 
shaped, each with a cup-like pit left by a large tooth at the very front, 
a somewhat indistinct alveolus further back, and also with more or 
less indistinct traces of other teeth in a degenerate dental groove. 
Abel (Odontocétes du Boldérien, 1905, p. 92) compares Anoplonassa 
with Pal@oziphius; but True is no doubt right in finding a greater 
likeness to “ Mioziphius” (=Xutiphirostrum). However, Anoplo- 
nassa is still too slightly known to be exactly placed. 

“ Pale@oziphius” is established by Abel (Odontocetes du Folica 
1905, pp. 90-94, with figure) on the basis of a piece of the anterior 
end of a lower jaw from the Tertiary at Antwerp. The specimen had 
previously been referred by others to Champsodelphis and by Abel 
himself doubtfully to Acrodelphis (=Champsodelphis). The jaw 
has a long symphysis menti and a long series of alveoli left by good- 
sized teeth. Abel says of it with great positiveness that it belonged to 
a member of the family “ Ziphide”’ (a group that about corresponds 
to the Xiphiini of the present paper; it was, he thinks, one of the 
first links in the series that leads from the oldest, many-toothed 
Ziphiids to the living two-toothed forms. His reason for believing 
this is that he finds the first and seventh alveoli larger than the others, 
a condition that he considers a first beginning of the condition found 
in the recent genera of the group. But in the photograph of the jaw 
it is impossible to see this difference in the alveoli. There is the 
greatest possibility of a mistake; and it cannot be asserted with any 
positiveness where the genus belongs. 

“ Placoziphius” is established by Van Beneden on the basis of 
pieces of a skull from the Tertiary deposits at Antwerp (figured in 
the Ostéographie des Cétacés, pl. 27, fig. 11). It is discussed by Abel 
_ (Odontocétes du Boldérien, 1905, pp. 85-88), who considers it a near 
relative of Physeter. In this he is no doubt right, but any final 
decision is still impossible. 

Hypocetus was described as a special genus by Moreno (1892, 
I. c.) under the name Mesocetus Moreno (nec Van Beneden). It was 
called Hypocetus by Lydekker (1893, /. c., in title and in explanation 
of plates, Paracetus in text). From Ameghino (Enumération syn- 
optique des espéces de Mammifeéres fossiles de Patagonie, 1894, p 
181) it received the name Diaphorocetus. It is based on a much- 
broken skull from the Tertiary of Patagonia. Of the genus it can 
be said that it no doubt belongs to the section Physeterini as a rather 
near relative of Hoplocetus, but a more exact opinion is scarcely 
possible. 
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Thalassocetus is based by Abel (Odontocétes du Boldérien, 1905. 
pp. 70-74, with figures) on a few pieces of forehead of skulls from 
the Tertiary deposits at Antwerp. Abel is no doubt right in consider- 
ing it a near relative of Hoplocetus (“ Scaldicetus’’) ; but the genus 
is too slightly known to be definitely placed. 

Prophyseter is based by Abel (Odontocétes du Boldérien, 1905, 
pp. 82-85, with figures) on very imperfect remains from the Tertiary 
deposits at Antwerp. If the interpretation of the bones is right 
(whereof, according to the photographs, there seems to be some 
reason for doubt) the remains represent two pieces (perhaps belong- 
ing together) of the left side of a snout-tip, a piece of intermaxillary 
and a piece of maxillary, both with alveoli but no teeth. Abel believes 
that Prophyseter was a relative of Hoplocetus (“ Scaldicetus’’), but 
that it had gone a step further in the direction of Physeter, since the 
upper teeth had begun to degenerate. This refers to the fact that the 
alveoli in the intermaxillary appear to be in course of obliteration 
after the disappearance of the teeth. With regard to this there might 
be other explanations also. The specimens are too doubtful for any- 
thing final to be said about the animal’s relationship. 
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